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COMPOUNDS AND METHODS FOR THERAPY 
AND DIAGNOSIS OF LUNG CANCER 

TECHNICAL FIELD 

The present invention relates generally to compositions and methods for the 
treatment and diagnosis of lung cancer. The invention is more specifically related to 
nucleotide sequences that are preferentially expressed in lung tumor tissue, together with 
polypeptides encoded by such nucleotide sequences. The inventive nucleotide sequences and 
polypeptides may be used in vaccines and pharmaceutical compositions for the treatment and 
diagnosis of lung cancer. 

BACKGROUND OF THE INVENTION 

Lung cancer is the primary cause of cancer death among both men and women 
in the U.S., with an estimated 172,000 new cases being reported in 1994. The five-year 
survival rate among all lung cancer patients, regardless of the stage of disease at diagnosis, is 
only 13%. This contrasts with a five-year survival rate of 46% among cases detected while 
the disease is still localized. However, only 16% of lung cancers are discovered before the 
disease has spread. 

Early detection is difficult since clinical symptoms are often not seen until the 
disease has reached an advanced stage. Currently, diagnosis is aided by the use of chest x- 
rays, analysis of the type of cells contained in sputum and fiberoptic examination of the 
bronchial passages. Treatment regimens are determined by the type and stage of the cancer, 
and include surgery, radiation therapy and/or chemotherapy. In spite of considerable research 
into therapies for the disease, lung cancer remains difficult to treat. 

Accordingly, there remains a need in the art for improved vaccines, treatment 
methods and diagnostic techniques for lung cancer. 

SUMMARY OF THE INVENTION 

Briefly stated, the present invention provides compounds and methods for the 
therapy of lung cancer. In a first aspect, isolated polynucleotide molecules encoding lung 
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tumor polypeptides are provided, such polynucleotide molecules comprising a nucleotide 
sequence selected from the group consisting of: (a) sequences provided in SEQ ID NO: 1-3, 
6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78 ? 80-82, 
84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157, 
158, 160, 167, 168 and 171; (b) sequences complementary to a sequence provided in SEQ ID 
NO: 1-3, 6-8, 10-1 3, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 
80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 
154, 157, 158, 160, 167, 168 and 171; and (b) sequences that hybridize to a sequence of (a) or 
(b) under moderately stringent conditions. 

In a second aspect, isolated polypeptides are provided that comprise at least an 
immunogenic portion of a lung tumor protein or a variant thereof. In specific embodiments, 
such polypeptides comprise an amino acid sequence encoded by a polynucleotide molecule 
comprising a nucleotide sequence selected from the group consisting of (a) sequences recited 
in SEQ ID NO: 1-3,6-8, 10-13, 15-27,29, 30, 32, 34-49,51,52, 54, 55, 57-59,61-69,71,73, 
74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148- 
151, 153, 154, 157, 158, 160, 167, 168 and 171; (b) sequences complementary to a sequence 
provided in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61- 
69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 
142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 and 171; and (c) sequences that 
hybridize to a sequence of (a) or (b) under moderately stringent conditions. 

In related aspects, expression vectors comprising the inventive polynucleotide 
molecules, together with host cells transformed or transfected with such expression vectors 
are provided. In preferred embodiments, the host cells are selected from the group consisting 
of E. coli, yeast and mammalian cells. 

In another aspect, fusion proteins comprising a first and a second inventive 
polypeptide or, alternatively, an inventive polypeptide and a known lung tumor antigen, are 
provided. 

The present invention further provides pharmaceutical compositions 
comprising one or more of the above polypeptides, fusion proteins or polynucleotide 
molecules and a physiologically acceptable carrier, together with vaccines comprising one or 
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more such polypeptides, fusion proteins or polynucleotide molecules in combination with an 
immune response enhancer. 

In related aspects, the present invention provides methods for inhibiting the 
development of lung cancer in a patient, comprising administering to a patient an effective 
amount of at least one of the above pharmaceutical compositions and/or vaccines. 

Additionally, the present invention provides methods for immunodiagnosis of 
lung cancer, together with kits for use in such methods. Polypeptides are disclosed which 
comprise at least an immunogenic portion of a lung tumor protein or a variant of said protein 
that differs only in conservative substitutions and/or modifications, wherein the lung tumor 
protein comprises an amino acid sequence encoded by a polynucleotide molecule having a 
sequence selected from the group consisting of nucleotide sequences recited in SEQ ID NO: 
1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171, and variants 
thereof. Such polypeptides may be usefully employed in the diagnosis and monitoring of 
lung cancer. 

In one specific aspect of the present invention, methods are provided for 
detecting lung cancer in a patient, comprising: (a) contacting a biological sample obtained 
from a patient with a binding agent that is capable of binding to one of the above 
polypeptides; and (b) detecting in the sample a protein or polypeptide that binds to the 
binding agent. In preferred embodiments, the binding agent is an antibody, most preferably a 
monoclonal antibody. 

In related aspects, methods are provided for monitoring the progression of 
lung cancer in a patient, comprising: (a) contacting a biological sample obtained from a 
patient with a binding agent that is capable of binding to one of the above polypeptides; (b) 
determining in the sample an amount of a protein or polypeptide that binds to the binding 
agent; (c) repeating steps (a) and (b); and comparing the amounts of polypeptide detected in 
steps (b) and (c). 

Within related aspects, the present invention provides antibodies, preferably 
monoclonal antibodies, that bind to the inventive polypeptides, as well as diagnostic kits 
comprising such antibodies, and methods of using such antibodies to inhibit the development 
of lung cancer. 
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The present invention further provides methods for detecting lung cancer 
comprising: (a) obtaining a biological sample from a patient; (b) contacting the sample with 
a first and a second oligonucleotide primer in a polymerase chain reaction, at least one of the 
oligonucleotide primers being specific for a polynucleotide molecule that encodes one of the 
above polypeptides; and (c) detecting in the sample a polynucleotide sequence that amplifies 
in the presence of the first and second oligonucleotide primers. In a preferred embodiment, at 
least one of the oligonucleotide primers comprises at least about 10 contiguous nucleotides of 
a polynucleotide molecule including a sequence selected from the group consisting of SEQ 
ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171. 

In a further aspect, the present invention provides a method for detecting lung 
cancer in a patient comprising: (a) obtaining a biological sample from the patient; (b) 
contacting the sample with an oligonucleotide probe specific for a polynucleotide molecule 
that encodes one of the above polypeptides; and (c) detecting in the sample a polynucleotide 
sequence that hybridizes to the oligonucleotide probe. Preferably, the oligonucleotide probe 
comprises at least about 15 contiguous nucleotides of a polynucleotide molecule having a 
partial sequence selected from the group consisting of SEQ ID NO: 1-109, 1 1 1, 1 13, 1 15-151, 
153, 154,157, 158, 160, 162-164, 167, 168 and 171. 

In related aspects, diagnostic kits comprising the above oligonucleotide probes 
or primers are provided. 

In yet a further aspect, methods for the treatment of lung cancer in a patient are 
provided, the methods comprising obtaining PBMC from the patient, incubating the PBMC 
with a polypeptide of the present invention (or a polynucleotide that encodes such a 
polypeptide) to provide incubated T cells and administering the incubated T cells to the 
patient. The present invention additionally provides methods for the treatment of lung cancer 
that comprise incubating antigen presenting cells with a polypeptide of the present invention 
(or a polynucleotide that encodes such a polypeptide) to provide incubated antigen presenting 
cells and administering the incubated antigen presenting cells to the patient. In certain 
embodiments, the antigen presenting cells are selected from the group consisting of dendritic 
cells and macrophages. Compositions for the treatment of lung cancer comprising T cells or 
antigen presenting cells that have been incubated with a polypeptide or polynucleotide of the 
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present invention are also provided. These and other aspects of the present invention will 
become apparent upon reference to the following detailed description. All references 
disclosed herein are hereby incorporated by reference in their entirety as if each was 
incorporated individually. 

DETAILED DESCRIPTION OF THE INVENTION 

As noted above, the present invention is generally directed to compositions 
and methods for the therapy and diagnosis of lung cancer. The compositions described herein 
include polypeptides, fusion proteins and polynucleotide molecules. Also included within 
the present invention are molecules (such as an antibody or fragment thereof) that bind to the 
inventive polypeptides. Such molecules are referred to herein as "binding agents." 

In one aspect, the subject invention discloses polypeptides comprising an 
immunogenic portion of a human lung tumor protein, wherein the lung tumor protein 
includes an amino acid sequence encoded by a polynucleotide molecule including a sequence 
selected from the group consisting of (a) nucleotide sequences recited in SEQ ID NO: 1 -109, , 
111, 113 115-151, 153, 154,157, 158, 160, 162-164, 167, 168 and 171, (b) the complements 
of said nucleotide sequences, and (c) variants of such sequences. As used herein, the term 
"polypeptide" encompasses amino acid chains of any length, including full length proteins, 
wherein the amino acid residues are linked by covalent peptide bonds. Thus, a polypeptide 
comprising a portion of one of the above lung tumor proteins may consist entirely of the 
portion, or the portion may be present within a larger polypeptide that contains additional 
sequences. The additional sequences may be derived from the native protein or may be 
heterologous, and such sequences may (but need not) be immunoreactive and/or antigenic. 
As detailed below, such polypeptides may be isolated from lung tumor tissue or prepared by 
synthetic or recombinant means. 

As used herein, an "immunogenic portion" of a lung tumor protein is a portion 
that is capable of eliciting an immune response in a patient inflicted with lung cancer and as 
such binds to antibodies present within sera from a lung cancer patient. Such immunogenic 
portions generally comprise at least about 5 amino acid residues, more preferably at least 
about 10, and most preferably at least about 20 amino acid residues. Immunogenic portions 
of the proteins described herein may be identified in antibody binding assays. Such assays 
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may generally be performed using any of a variety of means known to those of ordinary skill 
in the art, as described, for example, in Harlow and Lane, Antibodies: A Laboratory Manual, 
Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, 1988. For example, a polypeptide 
may be immobilized on a solid support (as described below) and contacted with patient sera 
to allow binding of antibodies within the sera to the immobilized polypeptide. Unbound sera 
may then be removed and bound antibodies detected using, for example, ,25 I-labeled Protein 
A. Alternatively, a polypeptide may be used to generate monoclonal and polyclonal 
antibodies for use in detection of the polypeptide in blood or other fluids of lung cancer 
patients. Methods for preparing and identifying immunogenic portions of antigens of known 
sequence are well known in the art and include those summarized in Paul, Fundamental 
Immunology, 3 rd ed., Raven Press, 1993, pp. 243-247. 

The term "polynucleotide^)," as used herein, means a single or double- 
stranded polymer of deoxyribonucleotide or ribonucleotide bases and includes DNA and 
corresponding RNA molecules, including HnRNA and mRNA molecules, both sense and 
anti-sense strands, and comprehends cDNA, genomic DNA and recombinant DNA, as well as 
wholly or partially synthesized polynucleotides. An HnRNA molecule contains introns and 
corresponds to a DNA molecule in a generally one-to-one manner. An mRNA molecule 
corresponds to an HnRNA and DNA molecule from which the introns have been excised. A 
polynucleotide may consist of an entire gene, or any portion thereof. Operable anti-sense 
polynucleotides may comprise a fragment of the corresponding polynucleotide, and the 
definition of "polynucleotide" therefore includes all such operable anti-sense fragments. 

The compositions and methods of the present invention also encompass 
variants of the above polypeptides and polynucleotides. A polypeptide "variant," as used 
herein, is a polypeptide that differs from the recited polypeptide only in conservative 
substitutions and/or modifications, such that the therapeutic, antigenic and/or immunogenic 
properties of the polypeptide are retained. In a preferred embodiment, variant polypeptides 
differ from an identified sequence by substitution, deletion or addition of five amino acids or 
fewer. Such variants may generally be identified by modifying one of the above polypeptide 
sequences, and evaluating the antigenic properties of the modified polypeptide using, for 
example, the representative procedures described herein. Polypeptide variants preferably 
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exhibit at least about 70%, more preferably at least about 90% and most preferably at least 
about 95% identity (determined as describe below) to the identified polypeptides. 

As used herein, a "conservative substitution" is one in which an amino acid is 
substituted for another amino acid that has similar properties, such that one skilled in the art 
of peptide chemistry would expect the secondary structure and hydropathic nature of the 
polypeptide to be substantially unchanged. In general, the following groups of amino acids 
represent conservative changes: (1) ala, pro, gly, glu, asp, gin, asn, ser, thr; (2) cys, ser, tyr, 
thr; (3) val, ile, leu, met, ala, phe; (4) lys, arg, his; and (5) phe, tyr, trp, his. 

Variants may also, or alternatively, contain other modifications, including the 
deletion or addition of amino acids that have minimal influence on the antigenic properties, 
secondary structure and hydropathic nature of the polypeptide. For example, a polypeptide 
may be conjugated to a signal (or leader) sequence at the N-terminal end of the protein which 
co-translationally or post-translationally directs transfer of the protein. The polypeptide may 
also be conjugated to a linker or other sequence for ease of synthesis, purification or 
identification of the polypeptide {e.g., poly-His), or to enhance binding of the polypeptide to a 
solid support. For example, a polypeptide may be conjugated to an immunoglobulin Fc 
region. 

A nucleotide "variant" is a sequence that differs from the recited nucleotide 
sequence in having one or more nucleotide deletions, substitutions or additions. Such 
modifications may be readily introduced using standard mutagenesis techniques, such as 
oligonucleotide-directed site-specific mutagenesis as taught, for example, by Adelman et al. 
(DNA, 2:183, 1983). Nucleotide variants may be naturally occurring allelic variants, or non- 
naturaliy occurring variants. Variant nucleotide sequences preferably exhibit at least about 
70%, more preferably at least about 80% and most preferably at least about 90% identity 
(determined as described below) to the recited sequence. 

The antigens provided by the present invention include variants that are 
encoded by polynucleotide sequences which are substantially homologous to one or more of 
the polynucleotide sequences specifically recited herein. "Substantial homology," as used 
herein, refers to polynucleotide sequences that are capable of hybridizing under moderately 
stringent conditions. Suitable moderately stringent conditions include prewashing in a 
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solution of 5X SSC, 0.5% SDS, 1.0 mM EDTA (pH 8.0); hybridizing at 50°C-65°C, 5X SSC, 
overnight or, in the event of cross-species homology, at 45°C with 0.5X SSC; followed by 
washing twice at 65°C for 20 minutes with each of 2X, 0.5X and 0.2X SSC containing 0.1% 
SDS. Such hybridizing polynucleotide sequences are also within the scope of this invention, 
as are nucleotide sequences that, due to code degeneracy, encode an immunogenic 
polypeptide that is encoded by a hybridizing polynucleotide sequence. 

Two nucleotide or polypeptide sequences are said to be "identical" if the 
sequence of nucleotides or amino acid residues in the two sequences is the same when aligned 
for maximum correspondence as described below. Comparisons between two sequences are 
typically performed by comparing the sequences over a comparison window to identify and 
compare local regions of sequence similarity. A "comparison window" as used herein, refers 
to a segment of at least about 20 contiguous positions, usually 30 to about 75, 40 to about 50, 
in which a sequence may be compared to a reference sequence of the same number of 
contiguous positions after the two sequences are optimally aligned. 

Optimal alignment of sequences for comparison may be conducted using the 
Megalign program in the Lasergene suite of bioinformatics software (DNASTAR, Inc., 
Madison, WI), using default parameters. This program embodies several alignment schemes 
described in the following references: Dayhoff, M.O. (1978) A model of evolutionary change 
in proteins - Matrices for detecting distant relationships. In Dayhoff, M.O. (ed.) Atlas of 
Protein Sequence and Structure, National Biomedical Research Foundation, Washington DC 
Vol. 5, Suppl. 3, pp. 345-358; Hein J. (1990) Unified Approach to Alignment and Phyiogenes 
pp. 626-645 Methods in Enzymology vol. 183, Academic Press, Inc., San Diego, CA; 
Higgins, D.G. and Sharp, P.M. (1989) Fast and sensitive multiple sequence alignments on a 
microcomputer CABIOS 5:151-153; Myers, E.W. and Muller W. (1988) Optimal alignments 
in linear space CABIOS 4:11-17; Robinson, E.D. (1971) Comb. Theor 77:105; Santou, N. 
Nes, M. (1987) The neighbor joining method. A new method for reconstructing phylogenetic 
trees Mol Biol Evol. 4:406-425; Sneath, P.H.A. and Sokal, R.R. (1973) Numerical 
Taxonomy - the Principles and Practice of Numerical Taxonomy, Freeman Press, San 
Francisco, CA; Wilbur, W.J. and Lipman, D.J. (1983) Rapid similarity searches of nucleic 
acid and protein data banks Proa Natl. Acad, Sci. USA 50:726-730. 
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Preferably, the "percentage of sequence identity" is determined by comparing 
two optimally aligned sequences over a window of comparison of at least 20 positions, 
wherein the portion of the polynucleotide sequence in the comparison window may comprise 
additions or deletions (i.e. gaps) of 20 percent or less, usually 5 to 15 percent, or 10 to 12 
percent, as compared to the reference sequences (which does not comprise additions or 
deletions) for optimal alignment of the two sequences. The percentage is calculated by 
determining the number of positions at which the identical nucleic acid bases or amino acid 
residue occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the reference sequence (i.e. 
the window size) and multiplying the results by 100 to yield the percentage of sequence 
identity. 

Also included in the scope of the present invention are alleles of the genes 
encoding the nucleotide sequences recited in herein. As used herein, an "allele" or "allellic 
sequence" is an alternative form of the gene which may result from at least one mutation in 
the nucleic acid sequence. Alleles may result in altered mRNAs or polypeptides whose 
structure or function may or may not be altered. Any given gene may have none, one, or 
many allelic forms. Common mutational changes which give rise to alleles are generally 
ascribed to natural deletions, additions, or substitutions of nucleotides. Each of these types of 
changes may occur alone or in combination with the others, one or more times in a given 
sequence. 

For lung tumor polypeptides with immunoreactive properties, variants may, 
alternatively, be identified by modifying the amino acid sequence of one of the above 
polypeptides, and evaluating the immunoreactivity of the modified polypeptide. For lung 
tumor polypeptides useful for the generation of diagnostic binding agents, a variant may be 
identified by evaluating a modified polypeptide for the ability to generate antibodies that 
detect the presence or absence of lung cancer. Such modified sequences may be prepared and 
tested using, for example, the representative procedures described herein. 

The lung tumor polypeptides of the present invention, and polynucleotide 
molecules encoding such polypeptides, may be isolated from lung tumor tissue using any of a 
variety of methods well known in the art. Polynucleotide sequences corresponding to a gene 
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(or a portion thereof) encoding one of the inventive lung tumor proteins may be isolated from 
a lung tumor cDNA library using a subtraction technique as described in detail below. 
Examples of such polynucleotide sequences are provided in SEQ ID NO: 1-109,1 1 1,1 13 1 15- 
151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171. Partial polynucleotide sequences 
thus obtained may be used to design oligonucleotide primers for the amplification of full- 
length polynucleotide sequences from a human genomic DNA library or from a lung tumor 
cDNA library in a polymerase chain reaction (PCR), using techniques well known in the art 
(see, for example, Mullis et aL, Cold Spring Harbor Symp Quant. Biol 57:263, 1987; Erlich 
ed., PCR Technology, Stockton Press, NY, 1989). For this approach, sequence-specific 
primers may be designed based on the nucleotide sequences provided herein and may be 
purchased or synthesized. 

An amplified portion may be used to isolate a full length gene from a suitable 
library {e.g., a lung tumor cDNA library) using well known techniques. Within such 
techniques, a library (cDNA or genomic) is screened using one or more polynucleotide 
probes or primers suitable for amplification. Preferably, a library is size-selected to include 
larger molecules. Random primed libraries may also be preferred for identifying 5' and 
upstream regions of genes. Genomic libraries are preferred for obtaining introns and 
extending 5' sequences. 

For hybridization techniques, a partial sequence may be labeled {e.g., by nick- 
translation or end-labeling with 32 P) using well known techniques. A bacterial or 
bacteriophage library is then screened by hybridizing filters containing denatured bacterial 
colonies (or lawns containing phage plaques) with the labeled probe (see Sambrook et aL, 
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring 
Harbor, NY, 1989). Hybridizing colonies or plaques are selected and expanded, and the 
DNA is isolated for further analysis. cDNA clones may be analyzed to determine the amount 
of additional sequence by, for example, PCR using a primer from the partial sequence and a 
primer from the vector. Restriction maps and partial sequences may be generated to identify 
one or more overlapping clones. The complete sequence may then be determined using 
standard techniques, which may involve generating a series of deletion clones. The resulting 
overlapping sequences are then assembled into a single contiguous sequence. A full length 
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cDNA molecule can be generated by ligating suitable fragments, using well known 
techniques. 

Alternatively, there are numerous amplification techniques for obtaining a full 
length coding sequence from a partial cDNA sequence. Within such techniques, 
amplification is generally performed via PCR. Any of a variety of commercially available 
kits may be used to perform the amplification step. Primers may be designed using 
techniques well known in the art (see, for example, MuUis et al., Cold Spring Harbor Symp. 
Quant Biol. 57:263, 1987; Eriich ed., PCR Technology, Stockton Press, NY, 1989), and 
software well known in the art may also be employed. Primers are preferably 22-30 
nucleotides in length, have a GC content of at least 50% and anneal to the target sequence at 
temperatures of about 68°C to 72°C. The amplified region may be sequenced as described 
above, and overlapping sequences assembled into a contiguous sequence. 

One such amplification technique is inverse PCR (see Triglia et al., NucL 
Acids Res. 75:8186, 1988), which uses restriction enzymes to generate a fragment in the 
known region of the gene. The fragment is then circularized by intramolecular ligation and 
used as a template for PCR with divergent primers derived from the known region. Within an 
alternative approach, sequences adjacent to a partial sequence may be retrieved by 
amplification with a primer to a linker sequence and a primer specific to a known region. The 
amplified sequences are typically subjected to a second round of amplification with the same 
linker primer and a second primer specific to the known region. A variation on this 
procedure, which employs two primers that initiate extension in opposite directions from the 
known sequence, is described in WO 96/38591. Additional techniques include capture PCR 
(Lagerstrom et al., PCR Methods Applic. 7:111-19, 1991) and walking PCR (Parker et al., 
NucL Acids. Res. 7P:3055-60, 1991). Transcription-Mediated Amplification, or TMA is 
another method that may be utilized for the amplification of DNA, rRNA. or mRNA, as 
described in Patent No. PCT/US91/03184. This autocatalytic and isothermic non-PCR based 
method utilizes two primers and. two enzymes: RNA polymerase and reverse transcriptase. 
One primer contains a promoter sequence for RNA polymerase. In the first amplification, the 
promoter-primer hybridizes to the target rRNA at a defined site. Reverse transcriptase creates 
a DNA copy of the target rRNA by extension from the 3'end of the promoter-primer. The 
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RNA in the resulting complex is degraded and a second primer binds to the DNA copy. A 
new strand of DNA is synthesized from the end of the primer by reverse transcriptase creating 
double stranded DNA. RNA polymerase recognizes the promoter sequence in the DNA 
template and initiates transcription. Each of the newly synthesized RNA amplicons re-enters 
the TMA process and serves as a template for a new round of replication leading to the 
expotential expansion of the RNA amplicon. Other methods employing amplification may 
also be employed to obtain a full length cDNA sequence. 

In certain instances, it is possible to obtain a full length cDNA sequence by 
analysis of sequences provided in an expressed sequence tag (EST) database, such as that 
available from GenBank. Searches for overlapping ESTs may generally be performed using 
well known programs (e.g., NCBI BLAST searches), and such ESTs may be used to generate 
a contiguous full length sequence. 

Once a polynucleotide sequence encoding a polypeptide is obtained, the 
polypeptide may be produced recombinantly by inserting the polynucleotide sequence into an 
expression vector and expressing the polypeptide in an appropriate host. Any of a variety of 
expression vectors known to those of ordinary skill in the art may be employed to express 
recombinant polypeptides of this invention. Expression may be achieved in any appropriate 
host cell that has been transformed or transfected with an expression vector containing a 
polynucleotide molecule that encodes the recombinant polypeptide. Suitable host cells 
include prokaryotes, yeast, insect and higher eukaryotic cells. Preferably, the host cells 
employed are & colU yeast or a mammalian cell line, such as COS or CHO cells. The 
polynucleotide sequences expressed in this manner may encode naturally occurring 
polypeptides, portions of naturally occurring polypeptides, or other variants thereof. 
Supematants from suitable host/vector systems which secrete the recombinant polypeptide 
may first be concentrated using a commercially available filter. The concentrate may then be 
applied to a suitable purification matrix, such as an affinity matrix or ion exchange resin. 
Finally, one or more reverse phase HPLC steps can be employed to further purify the 
recombinant polypeptide. 

The lung tumor polypeptides disclosed herein may also be generated by 
synthetic means. In particular, synthetic polypeptides having fewer than about 100 amino 
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acids, and generally fewer than about 50 amino acids, may be generated using techniques 
well known to those of ordinary skill in the art. For example, such polypeptides may be 
synthesized using any of the commercially available solid-phase techniques, such as the 
Merrifield solid-phase synthesis method, where amino acids are sequentially added to a 
growing amino acid chain (see, for example, Merrifield, J. Am. Chem. Soc. 55:2149-2146, 
1963). Equipment for automated synthesis of polypeptides is commercially available from 
suppliers such as Perkin Elmer/Applied BioSystems Division (Foster City, CA). and may be 
operated according to the manufacturer's instructions. 

In addition, lung tumor antigens may be identified by T cell expression 
cloning. One source of tumor specific T cells is from surgically excised tumors from human 
patients. In one method for isolating and characterizing tumor specific T cells, the excised 
tumor is minced and enzymatically digested for several hours to release tumor cells and 
infiltrating lymphocytes (tumor infiltrating T cells, or TILs). The cells are washed in HBSS 
buffer and passed over a Ficoll (100%/75%/HBSS) discontinuous gradient to separate tumor 
cells and lymphocytes from non-viable cells. Two bands are harvested from the interfaces; 
the upper band at the 75%/HBSS interface contains predominantly tumor cells., while the 
lower band at the 100%/75%/HBSS interface contains a majority of lymphocytes. The TILs 
are expanded in culture by techniques well known in the art, but preferably in culture media 
supplemented with 10 ng/ml IL-7 and 100 U/ml IL-2, or alternatively, cultured and expanded 
in tissue culture plates that have been pre-adsorbed with anti-CD3 monoclonal antibody 
(OKT3). The resulting TIL cultures are analyzed by FACS to confirm that the vast majority 
are CD8+ T cells (>90% of gated population). 

In addition, the tumor cells are also expanded in culture using standard 
techniques well known in the art to establish a tumor cell line, which is later confirmed to be 
lung carcinoma cells by immunohistochemical analysis. The tumor cell line is transduced 
with a retroviral vector to express human CD80. The tumor cell line is further characterized 
by FACS analysis to confirm the strong expression levels of CD80, class I and II MHC 
molecules. 

The specificity of the TIL lines to lung tumor is confirmed by INF-y and/or 
TNF-a cytokine release assays. For example, TIL cells from day 21 cultures are co-cultured 
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with either autologous or allogeneic tumor cells, EBV-immortalized LCL, or control cell 
lines Daudi and K562 and the culture supernatant monitored by ELISA for the presence of 
cytokines. The expression of these specific cytokines in the presence of tumor or negative 
control cells indicates whether the TIL lines are tumor specific and potentially recognizing 
tumor antigen presented by the autologous MHC molecules. 

The characterized tumor-specific TIL lines can be expanded and cloned by 
methods well known in the art. For example, the TIL lines may be expanded to suitable 
numbers for T cell expression cloning by using soluble anti-CD3 antibody in culture with 
irradiated EBV transformed LCLs and PBL feeder cells in the presence of 20 U/ml IL-2. 
Clones from the expanded TIL lines can be generated by standard limiting dilution 
techniques. In particular, TIL cells are seeded at 0.5 cells/well in a 96-well U bottom plate 
and stimulated with CD-80-transduced autologous tumor cells, EBV transformed LCL, and 
PBL feeder cells in the presence of 50 U/ml IL-2. These clones may be further analyzed for 
tumor specificity by 5, Cr microcytotoxicity and IFN-y bioassays. Additionally, the MHC 
restriction element recognized by the TIL clones may be determined by antibody blocking 
studies well known in the art 

The CTL lines or clones described above may be employed to identify tumor 
specific antigens. For example, autologous fibroblasts or LCL from a patient may be 
transfected or transduced with polynucleotide fragments derived from a lung tumor cDNA 
library to generate target cells expressing tumor polypeptides. The target cells expressing 
tumor polypeptides in the context of MHC will be recognized by the CTL line or clone 
resulting in T-cell activation, which can be monitored by cytokine detection assays. The 
tumor gene being expressed by the target cell and recognized by the tumor-specific CTL is 
then isolated by techniques described above. In general, regardless of the method of 
preparation, the polypeptides disclosed herein are prepared in an isolated, substantially pure 
form (i.e., the polypeptides are homogenous as determined by amino acid composition and 
primary sequence analysis). Preferably, the polypeptides are at least about 90% pure, more 
preferably at least about 95% pure and most preferably at least about 99% pure. In certain 
preferred embodiments, described in more detail below, the substantially pure polypeptides 
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are incorporated into pharmaceutical compositions or vaccines for use in one or more of the 
methods disclosed herein. 

In a related aspect, the present invention provides fusion proteins comprising a 
first and a second inventive polypeptide or, alternatively, a polypeptide of the present 
invention and a known lung tumor antigen, together with variants of such fusion proteins. 
The fusion proteins of the present invention may (but need not) include a linker peptide 
between the first and second polypeptides. 

A polynucleotide sequence encoding a fusion protein of the present invention 
is constructed using known recombinant DNA techniques to assemble separate 
polynucleotide sequences encoding the first and second polypeptides into an appropriate 
expression vector. The 3' end of a DNA sequence encoding the first polypeptide is ligated, 
with or without a peptide linker, to the 5' end of a DNA sequence encoding the second 
polypeptide so that the reading frames of the sequences are in phase to permit mRNA 
translation of the two DNA sequences into a single fusion protein that retains the biological 
activity of both the first and the second polypeptides. 

A peptide linker sequence may be employed to separate the first and the 
second polypeptides by a distance sufficient to ensure that each polypeptide folds into its 
secondary and tertiary structures. Such a peptide linker sequence is incorporated into the 
fusion protein using standard techniques well known in the art. Suitable peptide linker 
sequences may be chosen based on the following factors: (1) their ability to adopt a flexible 
extended conformation; (2) their inability to adopt a secondary structure that could interact 
with functional epitopes on the first and second polypeptides; and (3) the lack of hydrophobic 
or charged residues that might react with the polypeptide functional epitopes. Preferred 
peptide linker sequences contain Gly, Asn and Ser residues. Other near neutral amino acids, 
such as Thr and Ala may also be used in the linker sequence. Amino acid sequences which 
may be usefully employed as linkers include those disclosed in Maratea et al., Gene 40:39-46, 
1985; Murphy etal., Proc. Natl. Acad. ScL USA 55:8258-8262, 1986; U.S. Patent 
No. 4,935,233 and U.S. Patent No. 4,751,180. The linker sequence may be from 1 to about 
50 amino acids in length. Peptide sequences are not required when the first and second 
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polypeptides have non-essential N-terminal amino acid regions that can be used to separate 
the functional domains and prevent steric interference. 

The ligated polynucleotide sequences are operably linked to suitable 
transcriptional or translational regulatory elements. The regulatory elements responsible for 
expression of polynucleotide are located only 5' to the DNA sequence encoding the first 
polypeptides. Similarly, stop codons require to end translation and transcription termination 
signals are only present 3' to the DNA sequence encoding the second polypeptide. 

Fusion proteins axe also provided that comprise a polypeptide of the present 
invention together with an unrelated immunogenic protein. Preferably the immunogenic 
protein is capable of eliciting a recall response. Examples of such proteins include tetanus, 
tuberculosis and hepatitis proteins (see, for example, Stoute et al. New Engl 1 Med., 556:86- 
91 (1997)). 

Polypeptides of the present invention that comprise an immunogenic portion 
of a lung tumor protein may generally be used for therapy of lung cancer, wherein the 
polypeptide stimulates the patient's own immune response to lung tumor cells. The present 
invention thus provides methods for using one or more of the compounds described herein 
(which may be polypeptides, polynucleotide molecules or fusion proteins) for 
immunotherapy of lung cancer in a patient. As used herein, a "patient" refers to any warm- 
blooded animal, preferably a human. A patient may be afflicted with disease, or may be free 
of detectable disease. Accordingly, the compounds disclosed herein may be used to treat lung 
cancer or to inhibit the development of lung cancer. The compounds are preferably 
administered either prior to or following surgical removal of primary tumors and/or treatment 
by administration of radiotherapy and conventional chemotherapeutic drugs. 

In these aspects, the inventive polypeptide is generally present within a 
pharmaceutical composition or a vaccine. Pharmaceutical compositions may comprise one or 
more polypeptides, each of which may contain one or more of the above sequences (or 
variants thereof), and a physiologically acceptable carrier. The vaccines may comprise one or 
more such polypeptides and a non-specific immune-response enhancer, wherein the non- 
specific immune response enhancer is capable of eliciting or enhancing an immune response 
to an exogenous antigen. Examples of non-specific-immune response enhancers include 
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adjuvants, biodegradable microspheres (e.g., polylactic galactide) and liposomes (into which 
the polypeptide is incorporated). Pharmaceutical compositions and vaccines may also contain 
other epitopes of lung tumor antigens, either incorporated into a fusion protein as described 
above (i.e., a single polypeptide that contains multiple epitopes) or present within a separate 
polypeptide. 

Alternatively, a pharmaceutical composition or vaccine may contain 
polynucleotide encoding one or more of the above polypeptides and/or fusion proteins, such 
that the polypeptide is generated in situ. In such pharmaceutical compositions and vaccines, 
the polynucleotide may be present within any of a variety of delivery systems known to those 
of ordinary skill in the art, including nucleic acid expression systems, bacteria and viral 
expression systems. Appropriate nucleic acid expression systems contain the necessary 
polynucleotide sequences for expression in the patient (such as a suitable promoter). 
Bacterial delivery systems involve the administration of a bacterium (such as Bacillus- 
Calmette-Guerrin) that expresses an epitope of a lung cell antigen on its cell surface. In a 
preferred embodiment, the polynucleotides may be introduced using a viral expression system 
{e.g., vaccinia or other pox virus, retrovirus, or adenovirus), which may involve the use of a 
non-pathogenic (defective), replication competent virus. Suitable systems are disclosed, for 
example, in Fisher-Hoch et al., PNAS 55:317-321, 1989; Flexner et al., Ann. N. Y. Acad ScL 
5<5P;86-103, 1989; Flexner et al., Vaccine 5:17-21, 1990; U.S. Patent Nos. 4,603,112, 
4,769,330, and 5,017,487; WO 89/01973; U.S. Patent No. 4,777,127; GB 2,200,651; 
EP 0,345,242; WO 91/02805; Berkner, Biotechniques 5:616-627, 1988; Rosenfeld et al., 
Science 252:431-434, 1991; Kolls et al., PNAS P7:215-219, 1994; Kass-Eisler et al., PNAS 
9^:11498-11502, 1993; Guzman et al., Circulation 55:2838-2848, 1993; and Guzman et al., 
Or. Res. 75:1202-1207, 1993. Techniques for incorporating polynucleotide into such 
expression systems are well known to those of ordinary skill in the art. The polynucleotides 
may also be "naked," as described, for example, in published PCT application WO 90/1 1092, 
and Ulmer et al., Science 259\ 1745- 1749, 1993, reviewed by Cohen, Science 259: 169 1-1 692, 
1993. The uptake of naked polynucleotides may be increased by coating the polynucleotides 
onto biodegradable beads, which are efficiently transported into the cells. 
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Routes and frequency of administration, as well as dosage, will vary from 
individual to individual and may parallel those currently being used in immunotherapy of 
other diseases. In general, the pharmaceutical compositions and vaccines may be 
administered by injection (e.g., intracutaneous, intramuscular, intravenous or subcutaneous), 
intranasal^ (e.g., by aspiration) or orally. Between 1 and 10 doses may be administered over 
a 3-24 week period. Preferably, 4 doses are administered, at an interval of 3 months, and 
booster administrations may be given periodically thereafter. Alternate protocols may be 
appropriate for individual patients. A suitable dose is an amount of polypeptide or 
polynucleotide that is effective to raise an immune response (cellular and/or humoral) against 
lung tumor cells in a treated patient. A suitable immune response is at least 10-50% above 
the basal (i.e., untreated) level. In general, the amount of polypeptide present in a dose (or 
produced in situ by the polynucleotide molecule(s) in a dose) ranges from about 1 pg to about 
100 mg per kg of host, typically from about 10 pg to about 1 mg, and preferably from about 
100 pg to about 1 ng. Suitable dose sizes will vary with the size of the patient, but will 
typically range from about 0.01 mL to about 5 mL. 

While any suitable carrier known to those of ordinary skill in the art may be 
employed in the pharmaceutical compositions of this invention, the type of carrier will vary 
depending on the mode of administration. For parenteral administration, such as 
subcutaneous injection, the carrier preferably comprises water, saline, alcohol, a lipid, a wax 
and/or a buffer. For oral administration, any of the above carriers or a solid carrier, such as 
mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose, glucose, 
sucrose, and/or magnesium carbonate, may be employed. Biodegradable microspheres (e.g., 
polylactic glycolide) may also be employed as carriers for the pharmaceutical compositions 
of this invention. Suitable biodegradable microspheres are disclosed, for example, in U.S. 
Patent Nos. 4,897,268 and 5,075,109. 

Any of a variety of immune-response enhancers may be employed in the 
vaccines of this invention. For example, an adjuvant may be included. Most adjuvants 
contain a substance designed to protect the antigen from rapid catabolism, such as aluminum 
hydroxide or mineral oil, and a nonspecific stimulator of immune response, such as lipid A, 
Bordella pertussis or Mycobacterium tuberculosis. Such adjuvants are commercially 
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available as, for example, Freund's Incomplete Adjuvant and Complete Adjuvant (Difco 
Laboratories, Detroit, Ml) and Merck Adjuvant 65 (Merck and Company, Inc., Rahway, 
NJ).Polypeptides and polynucleotides disclosed herein may also be employed in adoptive 
immunotherapy for the treatment of cancer. Adoptive immunotherapy may be broadly 
classified into either active or passive immunotherapy. In active immunotherapy, treatment 
relies on the in vivo stimulation of the endogenous host immune system to react against 
tumors with the administration of immune response-modifying agents (for example, tumor 
vaccines, bacterial adjuvants, and/or cytokines). 

In passive immunotherapy, treatment involves the delivery of biologic 
reagents with established tumor-immune reactivity (such as effector cells or antibodies) that 
can directly or indirectly mediate antitumor effects and does not necessarily depend on an 
intact host immune system. Examples of effector cells include T lymphocytes (for example, 
CD8+ cytotoxic T-lymphocyte, CD4+ T-helper, gamma/delta T lymphocytes, tumor- 
infiltrating lymphocytes), killer cells (such as Natural Killer cells, lymphokine-activated killer 
cells), B celts, or antigen presenting cells (such as dendritic cells and macrophages) 
expressing the disclosed antigens. The polypeptides disclosed herein may also be used to 
generate antibodies or anti-idiotypic antibodies (as in U.S. Patent No. 4,918,164), for passive 
immunotherapy. 

The predominant method of procuring adequate numbers of T-cells for 
adoptive immunotherapy is to grow immune T-celis in vitro. Culture conditions for 
expanding single antigen-specific T-cells to several billion in number with retention of 
antigen recognition in vivo are well known in the art. These in vitro culture conditions 
typically utilize intermittent stimulation with antigen, often in the presence of cytokines, such 
as IL-2, and non-dividing feeder cells. As noted above, the immunoreactive polypeptides 
described herein may be used to rapidly expand antigen-specific T cell cultures in order to 
generate sufficient number of ceils for immunotherapy. In particular, antigen-presenting 
cells, such as dendritic, macrophage, monocyte, fibroblast, or B-cells, may be pulsed with 
immunoreactive polypeptides, or polynucleotide sequence(s) may be introduced into antigen 
presenting cells, using a variety of standard techniques well known in the art. For example, 
antigen presenting cells may be transfected or transduced with a polynucleotide sequence, 
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wherein said sequence contains a promoter region appropriate for increasing expression, and 
can be expressed as part of a recombinant virus or other expression system. Several viral 
vectors may be used to transduce an antigen presenting cell, including pox virus, vaccinia 
virus, and adenovirus; also, antigen presenting cells may be transfected with polynucleotide 
sequences disclosed herein by a variety of means, including gene-gun technology, lipid- 
mediated delivery, electroporation, osmotic shock, and particlate delivery mechanisms, 
resulting in efficient and acceptable expression levels as determined by one of ordinary skill 
in the art. For cultured T-cells to be effective in therapy, the cultured T-cells must be able to 
grow and distribute widely and to survive long term in vivo. Studies have demonstrated that 
cultured T-cells can be induced to grow in vivo and to survive long term in substantial 
numbers by repeated stimulation with antigen supplemented with IL-2 (see, for example, 
Cheever, M., et al, "Therapy With Cultured T Cells: Principles Revisited, " Immunological 
Reviews, 757:177, 1997). 

The polypeptides disclosed herein may also be employed to generate and/or 
isolate tumor-reactive T-celis, which can then be administered to the patient. In one 
technique, antigen-specific T-cell lines may be generated by in vivo immunization with short 
peptides corresponding to immunogenic portions of the disclosed polypeptides. The resulting 
antigen specific CD8+ CTL clones may be isolated from the patient, expanded using standard 
tissue culture techniques, and returned to the patient. 

Alternatively, peptides corresponding to immunogenic portions of the 
polypeptides may be employed to generate tumor reactive T cell subsets by selective in vitro 
stimulation and expansion of autologous T cells to provide antigen-specific T cells which 
may be subsequently transferred to the patient as described, for example, by Chang et al, 
(Crit Rev. Oncol Hematoi, 22(3), 213, 1996). Cells of the immune system, such as T cells, 
may be isolated from the peripheral blood of a patient, using a commercially available cell 
separation system, such as CellPro Incorporated^ (Bothell, WA) CEPRATE™ system (see 
U.S. Patent No. 5,240,856; U.S. Patent No. 5,215,926; WO 89/06280; WO 91/161 16 and WO 
92/07243). The separated cells are stimulated with one or more of the immunoreactive 
polypeptides contained within a delivery vehicle, such as a microsphere, to provide antigen- 
specific T cells. The population of tumor antigen-specific T cells is then expanded using 
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standard techniques and the cells are administered back to the patient. 

In other embodiments, T-cell and/or antibody receptors specific for the 
polypeptides disclosed herein can be cloned, expanded, and transferred into other vectors or 
effector cells for use in adoptive immunotherapy. In particular, T cells may be transfected 
with the appropriate genes to express the variable domains from tumor specific monoclonal 
antibodies as the extracellular recognition elements and joined to the T cell receptor signaling 
chains, resulting in T cell activation, specific lysis, and cytokine release. This enables the T 
ceil to redirect its specificity in an MHC-independent manner. See for example, Eshhar, Z., 
Cancer Immunol Immunother, 45(3-4): 13 1-6, 1997 and Hwu, P., et al, Cancer Res, 
55(15):3369-73, 1995. Another embodiment may include the transfection of tumor antigen 
specific alpha and beta T cell receptor chains into alternate T cells, as in Cole, DJ, et al, 
Cancer Res, 55(4):748-52, 1995. 

In a further embodiment, syngeneic or autologous dendritic cells may be 
pulsed with peptides corresponding to at least an immunogenic portion of a polypeptide 
disclosed herein. The resulting antigen-specific dendritic cells may either be transferred into 
a patient, or employed to stimulate T cells to provide antigen-specific T cells which may, in 
turn, be administered to a patient. The use of peptide-pulsed dendritic cells to generate 
antigen-specific T cells and the subsequent use of such antigen-specific T cells to eradicate 
tumors in a murine model has been demonstrated by Cheever et al, Immunological Reviews, 
157:177, 1997). 

Furthermore, vectors expressing the disclosed polynucleotides may be 
introduced into stem cells taken from the patient and clonally propagated in vitro for 
autologous transplant back into the same patient. 

Additionally, vectors expressing the disclosed polynucleotides may be 
introduced into stem cells taken from the patient and clonally propagated in vitro for 
autologous transplant back into the same patient. Polypeptides and fusion proteins of the 
present invention may also, or alternatively, be used to generate binding agents, such as 
antibodies or fragments thereof, that are capable of detecting metastatic human lung tumors. 
Binding agents of the present invention may generally be prepared using methods known to 
those of ordinary skill in the art, including the representative procedures described herein. 
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Binding agents are capable of differentiating between patients with and without lung cancer, 
using the representative assays described herein. In other words, antibodies or other binding 
agents raised against a lung tumor protein, or a suitable portion thereof, will generate a signal 
indicating the presence of primary or metastatic lung cancer in at least about 20% of patients 
afflicted with the disease, and will generate a negative signal indicating the absence of the 
disease in at least about 90% of individuals without primary or metastatic lung cancer. 
Suitable portions of such lung tumor proteins are portions that are able to generate a binding 
agent that indicates the presence of primary or metastatic lung cancer in substantially all (i.e., 
at least about 80%, and preferably at least about 90%) of the patients for which lung cancer 
would be indicated using the full length protein, and that indicate the absence of lung cancer 
in substantially ail of those samples that would be negative when tested with full length 
protein. The representative assays described below, such as the two-antibody sandwich 
assay, may generally be employed for evaluating the ability of a binding agent to detect 
metastatic human lung tumors. 

The ability of a polypeptide prepared as described herein to generate 
antibodies capable of detecting primary or metastatic human lung tumors may generally be 
evaluated by raising one or more antibodies against the polypeptide (using, for example, a 
representative method described herein) and determining the ability of such antibodies to 
detect such tumors in patients. This determination may be made by assaying biological 
samples from patients with and without primary or metastatic lung cancer for the presence of 
a polypeptide that binds to the generated antibodies. Such test assays may be performed, for 
example, using a representative procedure described below. Polypeptides that generate 
antibodies capable of detecting at least 20% of primary or metastatic lung tumors by such 
procedures are considered to be useful in assays for detecting primary or metastatic human 
lung tumors. Polypeptide specific antibodies may be used alone or in combination to 
improve sensitivity. 

Polypeptides capable of detecting primary or metastatic human lung tumors 
may be used as markers for diagnosing lung cancer or for monitoring disease progression in 
patients. In one embodiment, lung cancer in a patient may be diagnosed by evaluating a 
biological sample obtained from the patient for the level of one or more of the above 
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polypeptides, relative to a predetermined cut-off value. As used herein, suitable "biological 
samples" include blood, sera, urine and/or lung secretions. 

The level of one or more of the above polypeptides may be evaluated using 
any binding agent specific for the polypeptide(s). A "binding agent," in the context of this 
invention, is any agent (such as a compound or a cell) that binds to a polypeptide as described 
above. As used herein, "binding" refers to a noncovalent association between two separate 
molecules (each of which may be free (i.e., in solution) or present on the surface of a cell or a 
solid support), such that a "complex" is formed. Such a complex may be free or immobilized 
(either covalentiy or noncovalently) on a support material. The ability to bind may generally 
be evaluated by determining a binding constant for the formation of the complex. The 
binding constant is the value obtained when the concentration of the complex is divided by 
the product of the component concentrations. In general, two compounds are said to "bind" 
in the context of the present invention when the binding constant for complex formation 
exceeds about 10 3 L/moi. The binding constant may be determined using methods well 
known to those of ordinary skill in the art. 

Any agent that satisfies the above requirements may be a binding agent. For 
example, a binding agent may be a ribosome with or without a peptide component, an RNA 
molecule or a peptide. In a preferred embodiment, the binding partner is an antibody, or a 
fragment thereof. Such antibodies may be polyclonal, or monoclonal. In addition, the 
antibodies may be single chain, chimeric, CDR-grafted or humanized. Antibodies may be 
prepared by the methods described herein and by other methods well known to those of skill 
in the art. 

There are a variety of assay formats known to those of ordinary skill in the art 
for using a binding partner to detect polypeptide markers in a sample. See, e.g., Harlow and 
Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In a 
preferred embodiment, the assay involves the use of binding partner immobilized on a solid 
support to bind to and remove the polypeptide from the remainder of the sample. The bound 
polypeptide may then be detected using a second binding partner that contains a reporter 
group. Suitable second binding partners include antibodies that bind to the binding 
partner/polypeptide complex. Alternatively, a competitive assay may be utilized, in which a 
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polypeptide is labeled with a reporter group and allowed to bind to the immobilized binding 
partner after incubation of the binding partner with the sample. The extent to which 
components of the sample inhibit the binding of the labeled polypeptide to the binding 
partner is indicative of the reactivity of the sample with the immobilized binding partner. 

The solid support may be any material known to those of ordinary skill in the 
art to which the antigen may be attached. For example, the solid support may be a test well in 
a microtiter plate or a nitrocellulose or other suitable membrane. Alternatively, the support 
may be a bead or disc, such as glass, fiberglass, latex or a plastic material such as polystyrene 
or polyvinylchloride. The support may also be a magnetic particle or a fiber optic sensor, 
such as those disclosed, for example, in U.S. Patent No. 5,359,681. The binding agent may 
be immobilized on the solid support using a variety of techniques known to those of skill in 
the art, which are amply described in the patent and scientific literature. In the context of the 
present invention, the term "immobilization" refers to both noncovalent association, such as 
adsorption, and covalent attachment (which may be a direct linkage between the antigen and 
functional groups on the support or may be a linkage by way of a cross-linking agent). 
Immobilization by adsorption to a well in a microtiter plate or to a membrane is preferred. In 
such cases, adsorption may be achieved by contacting the binding agent, in a suitable buffer, 
with the solid support for a suitable amount of time. The contact time varies with 
temperature, but is typically between about 1 hour and about 1 day. In general, contacting a 
well of a plastic microtiter plate (such as polystyrene or polyvinylchloride) with an amount of 
binding agent ranging from about 10 ng to about 10 ng, and preferably about 100 ng to about 
1 ug, is sufficient to immobilize an adequate amount of binding agent. 

Covalent attachment of binding agent to a solid support may generally be 
achieved by first reacting the support with a Afunctional reagent that will react with both the 
support and a functional group, such as a hydroxyl or amino group, on the binding agent. For 
example, the binding agent may be covalently attached to supports having an appropriate 
polymer coating using benzoquinone or by condensation of an aldehyde group on the support 
with an amine and an active hydrogen on the binding partner (see, e.g., Pierce 
Immunotechnology Catalog and Handbook, 1991, at A12-A13). 
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In certain embodiments, the assay is a two-antibody sandwich assay. This 
assay may be performed by first contacting an antibody that has been immobilized on a solid 
support, commonly the well of a microliter plate, with the sample, such that polypeptides 
within the sample are allowed to bind to the immobilized antibody. Unbound sample is then 
removed from the immobilized poiypeptide-antibody complexes and a second antibody 
(containing a reporter group) capable of binding to a different site on the polypeptide is 
added. The amount of second antibody that remains bound to the solid support is then 
determined using a method appropriate for the specific reporter group. 

More specifically, once the antibody is immobilized on the support as 
described above, the remaining protein binding sites on the support are typically blocked. 
Any suitable blocking agent known to those of ordinary skill in the art, such as bovine serum 
albumin or Tween 20™ (Sigma Chemical Co., St. Louis, MO). The immobilized antibody is 
then incubated with the sample, and polypeptide is allowed to bind to the antibody. The 
sample may be diluted with a suitable diluent, such as phosphate-buffered saline (PBS) prior 
to incubation. In general, an appropriate contact time (i.e., incubation time) is that period of 
time that is sufficient to detect the presence of polypeptide within a sample obtained from an 
individual with lung cancer. Preferably, the contact time is sufficient to achieve a level of 
binding that is at least about 95% of that achieved at equilibrium between bound and unbound 
polypeptide. Those of ordinary skill in the art will recognize that the time necessary to 
achieve equilibrium may be readily determined by assaying the level of binding that occurs 
over a period of time. At room temperature, an incubation time of about 30 minutes is 
generally sufficient. 

Unbound sample may then be removed by washing the solid support with an 
appropriate buffer, such as PBS containing 0.1% Tween 20™. The second antibody, which 
contains a reporter group, may then be added to the solid support. Preferred reporter groups 
include enzymes (such as horseradish peroxidase), substrates, cofactors, inhibitors, dyes, 
radionuclides, luminescent groups, fluorescent groups and biotin. The conjugation of 
antibody to reporter group may be achieved using standard methods known to those of 
ordinary skill in the art. 
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The second antibody is then incubated with the immobilized antibody- 
polypeptide complex for an amount of time sufficient to detect the bound polypeptide. An 
appropriate amount of time may generally be determined by assaying the level of binding that 
occurs over a period of time. Unbound second antibody is then removed and bound second 
antibody is detected using the reporter group. The method employed for detecting the 
reporter group depends upon the nature of the reporter group. For radioactive groups, 
scintillation counting or autoradiographic methods are generally appropriate. Spectroscopic 
methods may be used to detect dyes, luminescent groups and fluorescent groups. Biotin may 
be detected using avidin, coupled to a different reporter group (commonly a radioactive or. 
fluorescent group or an enzyme). Enzyme reporter groups may generally be detected by the 
addition of substrate (generally for a specific period of time), followed by spectroscopic or 
other analysis of the reaction products. 

To determine the presence or absence of lung cancer, the signal detected from 
the reporter group that remains bound to the solid support is generally compared to a signal 
that corresponds to a predetermined cut-off value. In one preferred embodiment, the cut-off 
value is the average mean signal obtained when the immobilized antibody is incubated with 
samples from patients without lung cancer. In general, a sample generating a signal that is 
three standard deviations above the predetermined cut-off value is considered positive for 
lung cancer. In an alternate preferred embodiment, the cut-off value is determined using a 
Receiver Operator Curve, according to the method of Sackett et aL, Clinical Epidemiology: A 
Basic Science for Clinical Medicine, Little Brown and Co., 1985, p. 106-7. Briefly, in this 
embodiment, the cut-off value may be determined from a plot of pairs of true positive rates 
(/.c, sensitivity) and false positive rates (100%-specificity) that correspond to each possible 
cut-off value for the diagnostic test result. The cut-off value on the plot that is the closest to 
the upper left-hand corner (i.e., the value that encloses the largest area) is the most accurate 
cut-off value, and a sample generating a signal that is higher than the cut-off value 
determined by this method may be considered positive. Alternatively, the cut-off value may 
be shifted to the left along the plot, to minimize the false positive rate, or to the right, to 
minimize the false negative rate. In general, a sample generating a signal that is higher than 
the cut-off value determined by this method is considered positive for lung cancer. 
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In a related embodiment, the assay is performed in a flow-through or strip test 
format, wherein the antibody is immobilized on a membrane, such as nitrocellulose. In the 
flow-through test, polypeptides within the sample bind to the immobilized antibody as the 
sample passes through the membrane. A second, labeled antibody then binds to the antibody- 
polypeptide complex as a solution containing the second antibody flows through the 
membrane. The detection of bound second antibody may then be performed as described 
above. In the strip test format, one end of the membrane to which antibody is bound is 
immersed in a solution containing the sample. The sample migrates along the membrane 
through a region containing second antibody and to the area of immobilized antibody. 
Concentration of second antibody at the area of immobilized antibody indicates the presence 
of lung cancer. Typically, the concentration of second antibody at that site generates a 
pattern, such as a line, that can be read visually. The absence of such a pattern indicates a 
negative result. In general, the amount of antibody immobilized on the membrane is selected 
to generate a visually discernible pattern when the biological sample contains a level of 
polypeptide that would be sufficient to generate a positive signal in the two-antibody 
sandwich assay, in the format discussed above. Preferably, the amount of antibody 
immobilized on the membrane ranges from about 25 ng to about I jig, and more preferably 
from about 50 ng to about 500 ng. Such tests can typically be performed with a very small 
amount of biological sample. 

Of course, numerous other assay protocols exist that are suitable for use with 
the antigens or antibodies of the present invention. The above descriptions are intended to be 
exemplary only. 

In another embodiment, the above polypeptides may be used as markers for 
the progression of lung cancer. In this embodiment, assays as described above for the 
diagnosis of lung cancer may be performed over time, and the change in the level of reactive 
polypeptide(s) evaluated. For example, the assays may be performed every 24-72 hours for a 
period of 6 months to 1 year, and thereafter performed as needed. In general, lung cancer is 
progressing in those patients in whom the level of polypeptide detected by the binding agent 
increases over time. In contrast, lung cancer is not progressing when the level of reactive 
polypeptide either remains constant or decreases with time. 
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Antibodies for use in the above methods may be prepared by any of a variety 
of techniques known to those of ordinary skill in the art. See, e.g., Harlow and Lane, 
Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory, 1988. In one such 
technique, an immunogen comprising the antigenic polypeptide is initially injected into any 
of a wide variety of mammals (e.g., mice, rats, rabbits, sheep and goats). In this step, the 
polypeptides of this invention may serve as the immunogen without modification. 
Alternatively, particularly for relatively short polypeptides, a superior immune response may 
be elicited if the polypeptide is joined to a carrier protein, such as bovine serum albumin or 
keyhole limpet hemocyanin. The immunogen is injected into the animal host, preferably 
according to a predetermined schedule incorporating one or more booster immunizations, and 
the animals are bled periodically. Polyclonal antibodies specific for the polypeptide may then 
be purified from such antisera by, for example, affinity chromatography using the polypeptide 
coupled to a suitable solid support. 

Monoclonal antibodies specific for the antigenic polypeptide of interest may 
be prepared, for example, using the technique of Kohler and Milstein, Eur. J. Immunol. 
5:511-519, 1976, and improvements thereto. Briefly, these methods involve the preparation 
of immortal cell lines capable of producing antibodies having the desired specificity (i.e., 
reactivity with the polypeptide of interest). Such cell lines may be produced, for example, 
from spleen cells obtained from an animal immunized as described above. The spleen cells 
are then immortalized by, for example, fusion with a myeloma cell fusion partner, preferably 
one that is syngeneic with the immunized animal. A variety of fusion techniques may be 
employed. For example, the spleen cells and myeloma cells may be combined with a 
nonionic detergent for a few minutes and then plated at low density on a selective medium 
that supports the growth of hybrid cells, but not myeloma cells. A preferred selection 
technique uses HAT (hypoxanthine, aminopterin, thymidine) selection. After a sufficient 
time, usually about 1 to 2 weeks, colonies of hybrids are observed. Single colonies are 
selected and tested for binding activity against the polypeptide. Hybridomas having high 
reactivity and specificity are preferred. 

Monoclonal antibodies may be isolated from the supematants of growing 
hybridoma colonies. In addition, various techniques may be employed to enhance the yield, 
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such as injection of the hybridoma cell line into the peritoneal cavity of a suitable vertebrate 
host, such as a mouse. Monoclonal antibodies may then be harvested from the ascites fluid or 
the blood. Contaminants may be removed from the antibodies by conventional techniques, 
such as chromatography, gel filtration, precipitation, and extraction. The polypeptides of this 
invention may be used in the purification process in, for example, an affinity chromatography 
step. 

Monoclonal antibodies of the present invention may also be used as 
therapeutic reagents, to diminish or eliminate lung tumors. The antibodies may be used on 
their own (for instance, to inhibit metastases) or coupled to one or more therapeutic agents. 
Suitable agents in this regard include radionuclides, differentiation inducers, drugs, toxins, 
and derivatives thereof. Preferred radionuclides include 90 Y, ,23 I, I25 I, "'I, ,86 Re, ,8S Re, 21 'At, 
and 212 Bi. Preferred drugs include methotrexate, and pyrimidine and purine analogs. 
Preferred differentiation inducers include phorboi esters and butyric acid. Preferred toxins 
include ricin, abrin, diptheria toxin, cholera toxin, gelonin, Pseudomonas exotoxin. Shigella 
toxin, and pokeweed antiviral protein. 

A therapeutic agent may be coupled (e.g., covalently bonded) to a suitable 
monoclonal antibody either directly or indirectly (e.g., via a linker group). A direct reaction 
between an agent and an antibody is possible when each possesses a substituent capable of 
reacting with the other. For example, a nucleophilic group, such as an amino or sulfhydryl 
group, on one may be capable of reacting with a carbonyl-containing group, such as an 
anhydride or an acid halide, or with an alkyl group containing a good leaving group (e.g., a 
halide) on the other. 

Alternatively, it may be desirable to couple a therapeutic agent and an 
antibody via a linker group. A linker group can function as a spacer to distance an antibody 
from an agent in order to avoid interference with binding capabilities. A linker group can 
also serve to increase the chemical reactivity of a substituent on an agent or an antibody, and 
thus increase the coupling efficiency. An increase in chemical reactivity may also facilitate 
the use of agents, or functional groups on agents, which otherwise would not be possible. 

It will be evident to those skilled in the art that a variety of bifiinctional or 
polyfunctional reagents, both homo- and hetero-functional (such as those described in the 
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catalog of the Pierce Chemical Co., Rockford, IL), may be employed as the linker group. 
Coupling may be effected, for example, through amino groups, carboxyi groups, sulfhydryl 
groups or oxidized carbohydrate residues. There are numerous references describing such 
methodology, e.g., U.S. Patent No. 4,671,958, to Rodwell et al. 

Where a therapeutic agent is more potent when free from the antibody portion 
of the immunoconjugates of the present invention, it may be desirable to use a linker group 
which is cleavable during or upon internalization into a cell. A number of different cleavabie 
linker groups have been described, The mechanisms for the intracellular release of an agent 
from these linker groups include cleavage by reduction of a disulfide bond {e.g., U.S. Patent 
No. 4,489,710, to Spitler), by irradiation of a photolabile bond (e.g., U.S. Patent 
No. 4,625,014, to Senter et al.), by hydrolysis of derivatized amino acid side chains (e.g., U.S. 
Patent No. 4,638,045, to Kohn et al.), by serum complement-mediated hydrolysis (e.g., U.S. 
Patent No. 4,671,958, to Rodwell etal.), and acid-catalyzed hydrolysis (e.g., U.S. Patent 
No. 4,569,789, to Blattler et al.). 

It may be desirable to couple more than one agent to an antibody. In one 
embodiment, multiple molecules of an agent are coupled to one antibody molecule. In 
another embodiment, more than one type of agent may be coupled to one antibody. 
Regardless of the particular embodiment, immunoconjugates with more than one agent may 
be prepared in a variety of ways. For example, more than one agent may be coupled directly 
to an antibody molecule, or linkers which provide multiple sites for attachment can be used. 
Alternatively, a carrier can be used. 

A carrier may bear the agents in a variety of ways, including covalent bonding 
either directly or via a linker group. Suitable carriers include proteins such as albumins (e.g., 
U.S. Patent No. 4,507,234, to Kato et al.), peptides and polysaccharides such as aminodextran 
(e.g., U.S. Patent No. 4,699,784, to Shin et al.). A carrier may also bear an agent by 
noncovalent bonding or by encapsulation, such as within a liposome vesicle (e.g., U.S. Patent 
Nos. 4,429,008 and 4,873,088).. Carriers specific for radionuclide agents include 
radiohalogenated small molecules and chelating compounds. For example, U.S. Patent No. 
4,735,792 discloses representative radiohalogenated small molecules and their synthesis. A 
radionuclide chelate may be formed from chelating compounds that include those containing 
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nitrogen and sulfur atoms as the donor atoms for binding the metal, or metal oxide, 
radionuclide. For example, U.S. Patent No. 4,673,562, to Davison etal. discloses 
representative chelating compounds and their synthesis. 

A variety of routes of administration for the antibodies and immunoconjugates 
may be used. Typically, adrniriistration will be intravenous, intramuscular, subcutaneous or 
in the bed of a resected tumor. It will be evident that the precise dose of the 
antibody/immunoconjugate will vary depending upon the antibody used, the antigen density 
on the tumor, and the rate of clearance of the antibody. 

Diagnostic reagents of the present invention may also comprise polynucleotide 
sequences encoding one or more of the above polypeptides, or one or more portions thereof. 
For example, at least two oligonucleotide primers may be employed in a polymerase chain 
reaction (PCR) based assay to amplify lung tumor-specific cDNA derived from a biological 
sample, wherein at least one of the oligonucleotide primers is specific for a polynucleotide 
molecule encoding a lung tumor protein of the present invention. The presence of the 
amplified cDNA is then detected using techniques well known in the art, such as gel 
electrophoresis. Similarly, oligonucleotide probes specific for a polynucleotide molecule 
encoding a lung tumor protein of the present invention may be used in a hybridization assay 
to detect the presence of an inventive polypeptide in a biological sample. 

As used herein, the term "oligonucleotide primer/probe specific for a 
polynucleotide molecule" means an oligonucleotide sequence that has at least about 60%, 
preferably at least about 75% and more preferably at least about 90%, identity to the 
polynucleotide molecule in question. Oligonucleotide primers and/or probes which may be 
usefully employed in the inventive diagnostic methods preferably have at least about 10-40 
nucleotides. In a preferred embodiment, the oligonucleotide primers comprise at least about 
10 contiguous nucleotides of a polynucleotide molecule comprising sequence selected from 
SEQIDNO: 1-109, 111, 113 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171. 
Preferably, oligonucleotide probes for use in the inventive diagnostic methods comprise at 
least about 15 contiguous oligonucleotides of a polynucleotide molecule comprising a 
sequence provided in SEQ ID NO: 1-109,111, 113 115-151, 153, 154, 157, 158, 160, 162- 
164, 167, 168 and 171. Techniques for both PCR based assays and hybridization assays are 
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well known in the art (see, for example, Mullis et al. Ibid; Ehrlich, Ibid). Primers or probes 
may thus be used to detect lung tumor-specific sequences in biological samples, including 
blood, semen, lung tissue and/or lung tumor tissue. 

The following Examples are offered by way of illustration and not by way of 

limitation. 

EXAMPLES 
Example 1 

ISOLATION AND CHARACTERIZATION OF cDNA SEQUENCES ENCODING LUNG 

TUMOR POLYPEPTIDES 

This example illustrates the isolation of cDNA molecules encoding lung 
tumor-specific polypeptides from lung tumor cDNA libraries. 

A. Isolation of cDNA Sequences from a Lung Squamous Cell Carcinoma Library 

A human lung squamous cell carcinoma cDNA expression library was 
constructed from poly A* RNA from a pool of two patient tissues using a Superscript Plasmid 
System for cDNA Synthesis and Plasmid Cloning kit (BRL Life Technologies, Gaithersburg, 
MD) following the manufacturer's protocol. Specifically, lung carcinoma tissues were 
homogenized with polytron (Kinematica, Switzerland) and total RNA was extracted using 
Trizol reagent (BRL Life Technologies) as directed by the manufacturer. The poly A + RNA 
was then purified using an oligo dT cellulose column as described in Sambrook et al., 
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold Spring 
Harbor, NY, 1989. First-strand cDNA was synthesized using the NotI/01igo-dT18 primer. 
Double-stranded cDNA was synthesized, ligated with BstXI/EcoRI adaptors (Invitrogen, San 
Diego, CA) and digested with Not! Following size fractionation with cDNA size 
fractionation columns (BRL Life Technologies), the cDNA was ligated into the BstXI/NotI 
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site of pcDNA3.1 (Invitrogen) and transformed into ElectroMax E. coli DH10B cells (BRL 
Life Technologies) by electroporation. 

Using the same procedure, a normal human lung cDNA expression library was 
prepared from a pool of four tissue specimens. The cDNA libraries were characterized by 
determining the number of independent colonies, the percentage of clones that carried insert, 
the average insert size and by sequence analysis. The lung squamous cell carcinoma library 
contained 2.7 x 10 6 independent colonies, with 100% of clones having an insert and the 
average insert size being 2100 base pairs. The normal lung cDNA library contained 1.4 x 10 6 
independent colonies, with 90% of clones having inserts and the average insert size being 
1800 base pairs. For both libraries, sequence analysis showed that the majority of clones had 
a full length cDNA sequence and were synthesized from mRNA 

cDNA library subtraction was performed using the above lung squamous cell 
carcinoma and normal lung cDNA libraries, as described by Hara et al {Blood, £4:189-199, 
1994) with some modifications. Specifically, a lung squamous cell carcinoma-specific 
subtracted cDNA library was generated as follows. Normal tissue cDNA library (80 jig) was 
digested with BamHI and Xhol, followed by a filling-in reaction with DNA polymerase 
Klenow fragment. After phenol-chloroform extraction and ethanol precipitation, the DNA 
was dissolved in 133 \x\ of H 2 0, heat-denatured and mixed with 133 ^1 (133 jag) of 
Photoprobe biotin (Vector Laboratories, Burlingame, CA). As recommended by the 
manufacturer, the resulting mixture was irradiated with a 270 W sunlamp on ice for 20 
minutes. Additional Photoprobe biotin (67 was added and the biotinylation reaction was 
repeated. After extraction with butanol five times, the DNA was ethanol-precipitated and 
dissolved in 23 \x\ H 2 0 to form the driver DNA. 

To form the tracer DNA, 10 |ig lung squamous cell carcinoma cDNA library 
was digested with NotI and Spel, phenol chloroform extracted and passed through Chroma 
spin-400 columns (Clontech, Palo Alto, CA). Typically, 5 ug of cDNA was recovered after 
the sizing column. Following ethanol precipitation, the tracer DNA was dissolved in 5 jil 
H 2 0. Tracer DNA was mixed with 15 ^1 driver DNA and 20 jjiI of 2 x hybridization buffer 
(1.5 M NaCl/10 mM EDTA/50 mM HEPES pH 7.5/0.2% sodium dodecyl sulfate), overlaid 
with mineral oil, and heat-denatured completely. The sample was immediately transferred 
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into a 68 °C water bath and incubated for 20 hours (long hybridization [LH]). The reaction 
mixture was then subjected to a streptavidin treatment followed by phenol/chloroform 
extraction. This process was repeated three more times. Subtracted DNA was precipitated, 
dissolved in 12 \i\ H 2 0, mixed with 8 ^1 driver DNA and 20 nl of 2 x hybridization buffer, 
and subjected to a hybridization at 68 °C for 2 hours (short hybridization [SH]). After 
removal of biotinylated double-stranded DNA, subtracted cDNA was ligated into Notl/Spel 
site of chloramphenicol resistant pBCSIC (Stratagene, La Jolla, CA) and transformed into 
ElectroMax E. coli DH10B cells by electroporation to generate a lung squamous cell 
carcinoma specific subtracted cDNA library (herein after referred to as "lung subtraction I"). 

A second lung squamous cell carcinoma specific subtracted cDNA library 
(referred to as "lung subtraction 11") was generated in a similar way to the lung subtraction 
library L except that eight frequently recovered genes from lung subtraction I were included 
in the driver DNA, and 24,000 independent clones were recovered. 

To analyze the subtracted cDNA libraries, plasmid DNA was prepared from 
320 independent clones, randomly picked from the subtracted lung squamous ceil carcinoma 
specific libraries. Representative cDNA clones were further characterized by DNA 
sequencing with a Perkin Elmer/Applied Biosystems Division Automated Sequencer Model 
373A and/or Model 377 (Foster City, CA). The cDNA sequences for sixty isolated clones are 
provided in SEQ ID NO: 1-60. These sequences were compared to known sequences in the 
gene bank using the EMBL and GenBank databases (release 96). No significant homologies 
were found to the sequences provided in SEQ ID NO: 2, 3, 19, 38 and 46. The sequences of 
SEQ ID NO: I, 6-8, 10-13, 15, 17, 18, 20-27, 29, 30, 32, 34-37, 39-45, 47-49, 51, 52, 54, 55 
and 57-59 were found to show some homology to previously identified expressed sequence 
tags (ESTs). The sequences of SEQ ID NO: 9, 28, 31 and 33 were found to show some 
homology to previously identified non-human gene sequences and the sequences of SEQ ID 
NO: 4, 5, 14, 50, 53, 56 and 60 were found to show some homology to gene sequences 
previously identified in humans. 

The subtraction procedure described above was repeated using the above lung 
squamous cell carcinoma cDNA library as the tracer DNA, and the above normal lung tissue 
cDNA library and a cDNA library from normal liver and heart (constructed from a pool of 
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one sample of each tissue as described above), plus twenty other cDNA clones that were 
frequently recovered in lung subtractions I and II, as the driver DNA (lung subtraction III). 
The normal liver and heart cDNA library contained 1.76 x 10 6 independent colonies, with 
100% of clones having inserts and the average insert size being 1600 base pairs. Ten 
additional clones were isolated (SEQ ID NO: 61-70). Comparison of these cDNA sequences 
with those in the gene bank as described above, revealed no significant homologies to the 
sequences provided in SEQ ID NO: 62 and 67. The sequences of SEQ ID NO: 61, 63-66, 68 
and 69 were found to show some homology to previously isolated ESTs and the sequence 
provided in SEQ ID NO: 70 was found to show some homology to a previously identified rat 
gene. 

B . Isolation of cDNA Sequences from a Lung Adenocarcinoma Library 

A human lung adenocarcinoma cDNA expression library was constructed as 
described above. The library contained 3.2 x 10 6 independent colonies, with 100% of clones 
having an insert and the average insert size being 1500 base pairs. Library subtraction was 
performed as described above using the normal lung and normal liver and heart cDNA 
expression libraries described above as the driver DNA. Twenty-six hundred independent 
clones were recovered. 

Initial cDNA sequence analysis from 100 independent clones revealed many 
ribosomal protein genes. The cDNA sequences for fifteen clones isolated in this subtraction 
are provided in SEQ ID NO: 71-86. Comparison of these sequences with those in the gene 
bank as described above revealed no significant homologies to the sequence provided in SEQ 
ID NO: 84. The sequences of SEQ ID NO: 71, 73, 74, 77, 78 and 80-82 were found to show 
some homology to previously isolated ESTs, and the sequences of SEQ ID NO: 72, 75, 76, 
79, 83 and 85 were found to show some homology to previously identified human genes. 

Example 2 

DETERMINATION OF TISSUE SPECIFICITY OF LUNG TUMOR POLYPEPTIDES 
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Using gene specific primers, mRNA expression levels for seven representative 
lung tumor polypeptides described in Example 1 were examined in a variety of normal and 
tumor tissues using RT-PCR. 

Briefly, total RNA was extracted from a variety of normal and tumor tissues 
using Trizol reagent as described above. First strand synthesis was carried out using 2 fig of 
total RNA with Superscript II reverse transcriptase (BRL Life Technologies) at 42 °C for one 
hour. The cDNA was then amplified by PCR with gene-specific primers. To ensure the 
semi-quantitative nature of the RT-PCR, p-actin was used as an internal control for each of 
the tissues examined. 1 ^1 of 1:30 dilution of cDNA was employed to enable the linear range 
amplification of the p-actin template and was sensitive enough to reflect the differences in the 
initial copy numbers. Using these conditions, the P-actin levels were determined for each 
reverse transcription reaction from each tissue. DNA contamination was minimized by 
DNase treatment and by assuring a negative PCR result when using first strand cDNA that 
was prepared without adding reverse transcriptase. 

mRNA Expression levels were examined in five different types of tumor tissue 
(lung squamous cell carcinoma from 3 patients, lung adenocarcinoma, colon tumor from 2 
patients, breast tumor and prostate tumor), and thirteen different normal tissues (lung from 4 
donors, prostate, brain, kidney, liver, ovary, skeletal muscle, skin, small intestine, stomach, 
myocardium, retina and testes). Using a 10-fold amount of cDNA, the antigen LST-S1-90 
(SEQ ID NO: 3) was found to be expressed at high levels in lung squamous cell carcinoma 
and in breast tumor, and at low to undetectable levels in the other tissues examined. 

The antigen LST-S2-68 (SEQ ID NO: 15) appears to be specific to lung and 
breast tumor, however, expression was also detected in normal kidney. Antigens LST-S1- 
169 (SEQ ID NO: 6) and LST-S1-133 (SEQ ID NO: 5) appear to be very abundant in lung 
tissues (both normal and tumor), with the expression of these two genes being decreased in 
most of the normal tissues tested. Both LST-SM69 and LST-S1-133 were also expressed in 
breast and colon tumors. Antigens LST-S1-6 (SEQ ID NO: 7) and LST-S2-I2-5F (SEQ ID 
NO: 47) did not show tumor or tissue specific expression, with the expression of LST-S1-28 
being rare and only detectable in a few tissues. The antigen LST-S3-7 (SEQ ID NO: 63) 
showed lung and breast tumor specific expression, with its message only being detected in 
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normal testes when the PCR was performed for 30 cycles. Lower level expression was 
detected in some normal tissues when the cycle number was increased to 35. Antigen LST- 
S3-13 (SEQ ID NO: 66) was found to be expressed in 3 out of 4 lung tumors, one breast 
tumor and both colon tumor samples. Its expression in normal tissues was lower compared to 
tumors, and was only detected in 1 out of 4 normal lung tissues and in normal tissues from 
kidney, ovary and retina. Expression of antigens LST-S3-4 (SEQ ID NO: 62) and LST-S3-14 
(SEQ ID NO: 67) was rare and did not show any tissue or tumor specificity. Consistent with 
Northern blot analyses, the RT-PCT results on antigen LAT-S1-A-10A (SEQ ID NO: 78) 
suggested that its expression is high in lung, colon, stomach and small intestine tissues, 
including lung and colon tumors, whereas its expression was low or undetectable in other 
tissues. 

A total of 2002 cDNA fragments isolated in lung subtractions I, II and III, 
described above, were colony PCR amplified and their mRNA expression levels in lung 
tumor, normal lung, and various other normal and tumor tissues were determined using 
microarray technology (Synteni, Palo Alto, CA). Briefly, the PCR amplification products 
were dotted onto slides in an array format, with each product occupying a unique location in 
the array. mRNA was extracted from the tissue sample to be tested, reverse transcribed, and 
fluorescent-labeled cDNA probes were generated. The microarrays were probed with the 
labeled cDNA probes, the slides scanned and fluorescence intensity was measured. This 
intensity correlates with the hybridization intensity. Seventeen non-redundant cDNA clones 
showed over-expression in lung squamous tumors, with expression in normal tissues tested 
(lung, skin, lymph node, colon, liver, pancreas, breast, heart, bone marrow, large intestine, 
kidney, stomach, brain, small intestine, bladder and salivary gland) being either undetectable, 
or 10-fold less compared to lung squamous tumors. The determined partial cDNA sequences 
for the clone L513S are provided in SEQ ID NO: 87 and 88; those for L514S are provided in 
SEQ ID NO: 89 and 90; those for L516S in SEQ ID NO: 91 and 92; that for L517S in SEQ 
ID NO: 93; that for L519S in SEQ ID NO: 94; those for L520S in SEQ ID NO: 95 and 96; 
those for L521S in SEQ ID NO: 97 and 98; that for L522S in SEQ ID NO: 99; that for L523S 
in SEQ ID NO: 100; that for L524S in SEQ ID NO: 101; that for L525S in SEQ ID NO: 102; 
that for L526S in SEQ ID NO: 103; that for L527S in SEQ ID NO: 104; that for L528S in 
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SEQ ID NO: 105; that for L529S in SEQ ID NO: 106; and those for L530S in SEQ ID NO: 
107 and 108. Additionally, the full-length cDNA sequences for L503S and L514S (variants 1 
and 2), are provided in SEQ ID NO: 151, 153 and 154, respectively, with the corresponding 
predicted amino acid sequence being provided in SEQ ID NO: 152, 155 and 156. Due to 
polymorphisms, the clone L531S appears to have two forms. A first determined full-length 
cDNA sequence for L531S is provided in SEQ ID NO: 109, with the corresponding predicted 
amino acid sequence being provided in SEQ ID NO: 110. A second determined full-length 
cDNA sequence for L531 S is provided in SEQ ID NO: 1 1 1, with the corresponding predicted 
amino acid sequence being provided in SEQ ID NO: 112. The sequence of SEQ ID NO: 1 1 1 
is identical to that of SEQ ID NO: 109, except that it contains a 27 bp insertion. Similarly, 
L514S also has two alternatively spliced forms; the first variant cDNA is listed as SEQ ID 
NO: 153, with the corresponding amino acid sequence as SEQ ID NO: 155. The second 
variant form of L514S full-length cDNA is referred to as SEQ ID NO: 154, with its 
corresponding amino acid sequence as SEQ ID NO: 1 56. 

Full length cloning for L524S (SEQ ID NO: 101) yielded two variants (SEQ 
ID NO: 163 and 164) with the corresponding predicted amino acid sequences (SEQ ID NO: 
165 and 166), respectively. Both variants have been shown to encode parathyroid hormone- 
related peptide. 

Comparison of the sequences of L514S and L531S (SEQ ID NO: 87 and 88, 
89 and 90, and 109, respectively) with those in the gene bank, as described above, revealed 
no significant homologies to known sequences. The sequences of L513S, L516S, L517S, 
L519S, L520S and L530S (SEQ ID NO: 87 and 88, 91 and 92, 93, 94, 95 and 96, 107 and 
108, respectively) were found to show some homology to previously identified ESTs. The 
sequences of L521S, L522S, L523S, L524S, L525S, L526S, L527S, L528S and L529S (SEQ 
ID NO: 97 and 98, 99, 99, 101, 102, 103, 104, 105, and 106, respectively) were found to 
represent known genes. The determined full-length cDNA sequences for L520S is provided 
in SEQ ID NO: 113, with the corresponding predicted amino acid sequence being provided 
in SEQ ID NO: 1 14. Subsequent microarray analysis has shown L520S to be overexpressed 
in breast tumors in addition to lung squamous tumors. 
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Further analysis has demonstrated L529S (SEQ ID NO: 106 and 1 15), L525S 
(SEQ ID NO: 102 and 120) and L527S (SEQ ID NO: 104) are cytosleletal components and 
potentially squamous cell specific proteins. L529S is connexin 26, a gap junction protein. It 
is highly expressed in lung squamous tumor 9688T, and moderately over-expressed in two 
others. However, lower level expression of connexin 26 is also detectable in normal skin, 
colon, liver and stomach. The over-expression of connexin 26 in some breast tumors has 
been reported and a mutated form of L529S may result in over-expression in lung tumors. 
L525S is plakophilin 1, a desmosomal protein found in plaque-bearing adhering junctions of 
the skin. Expression levels for L525S mRNA is highly elevated in three out of four lung 
squamous tumors tested, and in normal skin. L527S has been identified as keratin 6 isoform, 
type II 58 Kd keratin, and cytokeratin 13 and shows over-expression in squamous tumors and 
low expression in normal skin, breast and colon tissues. Notably, keratin and keratin-related 
genes have been extensively documented as potential markers for lung cancer including 
CYFRA2.1 (Pastor, A., et al, Eur. Respir. J. y 10:603-609, 1997). L513S (SEQ ID NO: 87 
and 88) shows moderate over-expression in several tumor tissues tested, and encodes a 
protein that was first isolated as a pemphigus vulgaris antigen. 

L520S (SEQ ID NO: 95 and 96) and L521S (SEQ ID NO: 97 and 98) are 
highly expressed in lung squamous tumors, and L520S is up-regulated in normal salivary 
gland and L521S is over-expressed in normal skin. Both belong to a family of small proline 
rich proteins and represent markers for fully differentiated squamous cells. L521S has been 
described as a specific marker for lung squamous tumor (Hu, R., et al, Lung Cancer, 20:25- 
30, 1998). L515S (SEQ ID NO: 162) encodes IGF-P2 and L516S is an aldose reductase 
homologue and both are moderately expressed in lung squamous tumors and in normal colon. 
Notably, L516S (SEQ ID NO: 91 and 92) is up-regulated in metastatic tumors but not 
primary lung adenocarcinoma., an indication of its potential role in metatasis and a potential 
prognostic marker. L522S (SEQ ID NO: 99) is moderately over-expressed in lung squamous 
tumors with minimum expression in normal tissues. L522S has been shown to belong to a 
class IV alcohol dehydrogenase, ADH7, and its expression profile suggests it is a squamous 
cell specific antigen. L523S (SEQ ID NO: 100) is moderately over-expressed in lung 
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squamous tumor, human pancreatic cancer cell lines and pancreatic cancer tissues, suggesting 
this gene may be a shared antigen between pancreatic and lung squamous cell cancer. 

L524S (SEQ ID NO: 101) is over-expressed in the majority of squamous 
tumors tested and is homolgous with parathyroid hormone-related peptide (PTHrP), which is 
best known to cause humoral hypercalcaemia associated with malignant tumors such as 
leukemia, prostate and breast cancer. It is also believed that PTHrP is most commonly 
associated with squamous carcinoma of lung and rarely with lung adenocarcinoma 
(Davidson, L.A., et al, J. Pathol, 178: 398-401, 1996). L528S (SEQ ID NO: 105) is highly 
over-expressed in two lung squamous tumors with moderate expression in two other 
squamous tumors, one lung adenocarcinoma and some normal tissues, including skin, lymph 
nodes, heart, stomach and lung. It encodes the NMB gene that is similar to the precursor of 
melanocyte specific gene Pmell7, wfhich is reported to be preferentially expressed in low- 
metastatic potential melanoma cell lines. This suggests that L528S may be a shared antigen 
in both melanoma and lung aquamous cell carcinoma. L526S (SEQ ID NO: 103) is 
overexpressed in all lung squamous cell tumor tissues tested and has been shown to share 
homology with a gene (ATM) in which a mutation causes ataxia telangiectasia, a genetic 
disorder in humans causing a predisposition to cancer, among other symptoms. ATM 
encodes a protein that activates p53 mediated cell-cycle checkpoint through direct binding 
and phosphorylation of the p53 molecule. Approximately 40% of lung cancer is associated 
with p53 mutations, and it is speculated that over-expression of ATM is a result of 
compensation for loss of p53 function, but it is unknown whether over-expression is the cause 
of result of lung squamous cell carcinoma. Additionally, expression of L526S (ATM) is also 
detected in a metastatic but not lung adenocarcinoma, suggesting a role in metastasis. 

Example 3 

ISOLATION AND CHARACTERIZATION OF LUNG TUMOR POLYPEPTIDES BY 

PCR-BASED SUBTRACTION 

Eight hundred and fifty seven clones from a cDNA subtraction library, 
containing cDNA from a pool of two human lung squamous tumors subtracted against eight 
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normal human tissue cDNAs including lung, PBMC, brain, heart, kidney, liver, pancreas, and 
skin, (Clontech, Palo Alto, CA) were derived and submitted to a first round of PCR 
amplification. This library was subjected to a second round of PCR amplification, following 
the manufacturer's protocol. The resulting cDNA fragments were subcioned into the vector 
P7- Adv vector (Clontech, Palo Alto, CA) and transformed into DH5a E. coli (Gibco, BRL). 
DNA was isolated from independent clones and sequenced using a Perkin Elmer/Applied 
Biosystems Division Automated Sequencer Model 373A. 

One hundred and sixty two positive clones were sequenced. Comparison of 
the DNA sequences of these clones with those in the gene bank using the EMBL and 
GenBank databases, as described above, revealed no significant homologies to 13 of these 
clones, hereinafter referred to as Contig 13, 16, 17, 19, 22, 24, 29, 47, 49, 56-59 . The 
determined cDNA sequences for these clones are provided in SEQ ID NO: 125, 127-129, 
131-133, 142, 144, 148-150, and 157, respectively. Contigs 1, 3-5, 7-10, 12, 11, 15, 20, 31, 
33, 38, 39, 41, 43, 44, 45, 48, 50, 53, 54 (SEQ ID NO: 1 15-124, 126, 130, 134-141, 143, 145- 
147, respectively) were found to show some degree of homology to previously identified 
DNA sequences. Contig 57 (SEQ ID NO: 149) was found to represent the clone L519S (SEQ 
ID NO: 94) disclosed in US. Patent Application No. 09/123,912, filed July 27, 1998. To the 
best of the inventors' knowledge, none of these sequences have been previously shown to be 
differentially over-expressed in lung tumors. 

mRNA expression levels for representative clones in lung tumor tissues, 
normal lung tissues (n=4), resting PBMC, salivary gland, heart, stomach, lymph nodes, 
skeletal muscle, soft palate, small intestine, large intestine, bronchial, bladder, tonsil, kidney, 
esophagus, bone marrow, colon, adrenal gland, pancreas, and skin, (all derived from human) 
were determined by RT-PCR as described above. Expression levels using microarray 
technology, as described above, were examined in one sample of each tissue type unless 
otherwise indicated. 

Contig 3 (SEQ ID NO: 1 16) was found to be highly expressed in all head and 
neck squamous cell tumors tested (17/17), and expressed in the majority (8/12) of lung 
squamous tumors, (high expression in 7/12, moderate in 2/12, and low in 2/12), while 
showing negative expression for 2/4 normal lung tissues and low expression in the remaining 
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two samples. Contig 3 showed moderate expression in skin and soft palate, and lowered 
expression levels in resting PBMC, large intestine, salivary gland, tonsil, pancreas, 
esophagus, and colon. Contig 1 1 (SEQ ID NO: 124) was found to be expressed in all head 
and neck squamous cell tumors tested (17/17): highly expressed in 14/17, and moderately 
expressed in 3/17. Additionally, expression in lung squamous tumors showed high 
expression in 3/12 and moderate in 4/12. Contig 11 was negative for 3/4 normal lung 
samples, with the remaining sample having only low expression. Contig 1 1 showed low to 
moderate reactivity to salivary gland, soft palate, bladder, tonsil, skin, esophagus, and large 
intestine. Contig 13 (SEQ ID NO: 125) was found to be expressed in all head and neck 
squamous cell tumors tested (17/17): highly expressed in 12/17, and moderately expressed in 
5/17. Contig 13 was expressed in 7/12 lung squamous tumors, with high expression in 4/12 
and moderate expression in three samples. Analysis of normal lung samples showed negative 
expression for 2/4 and low to moderate expression in the remaining two samples. Contig 13 
did show low to moderate reactivity to resting PBMC, salivary gland, bladder, pancreas, 
tonsil, skin, esophagus, and large intestine, as well as high expression in soft palate. Contig 
16 (SEQ ID NO: 127) was found to be moderately expressed in some head and neck 
squamous cell tumors (6/17) and one lung squamous tumor; while showing no expression in 
any normal lung samples tested. Contig 16 did show low reactivity to resting PBMC, large 
intestine, skin, salivary gland, and soft palate. Contig 17 (SEQ ID NO: 128) was shown to be 
expressed in all head and neck squamous cell tumors tested (17/17): highly expressed in 5/17, 
and moderately expressed in 12/17. Expression levels in lung squamous tumors showed one 
tumor sample with high expression and 3/12 with moderate levels. Contig 17 was negative 
for 2/4 normal lung samples, with the remaining samples having only low expression. 
Additionally, low level expression was found in esophagus and soft palate. Contig 19 (SEQ 
ID NO: 129) was found to be expressed in most head and neck squamous cell tumors tested 
(11/17): with two samples having high levels, 6/17 showing moderate expression, and low 
expression being found in 3/17. Testing in lung squamous tumors revealed only moderate 
expression in 3/12 samples. Expression levels in 2/4 of normal lung samples were negative, 
the two other samples having only low expression. Contig 19 did show low expression levels 
in esophagus, resting PBMC, salivary gland, bladder, soft palate, and pancreas. 
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Contig 22, (SEQ ID NO: 131) was shown to be expressed in most head and 
neck squamous cell tumors tested (13/17) with high expression in four of these samples, 
moderate expression in 6/17, and low expression in 3/17. Expression levels in lung 
squamous tumors were found to be moderate to high for 3/12 tissues tested, with negative 
expression in two normal lung samples and low expression in two other samples (n=4). 
Contig 22 did show low expression in skin, salivary gland and soft palate. Similarly, Contig 
24 (SEQ ID NO: 132) was found to be expressed in most head and neck squamous cell 
tumors tested (13/17) with high expression in three of these samples, moderate expression in 
6/17, and low expression in 4/17. Expression levels in lung squamous tumors were found to 
be moderate to high for 3/12 tissues tested, with negative expression for three normal lung 
samples and low expression in one sample (n=4). Contig 24 did show low expression in skin, 
salivary gland and soft palate. Contig 29 (SEQ ID NO: 133) was expressed in nearly all 
head and neck squamous cell tumors tested (16/17): highly expressed in 4/17, moderately 
expressed in 1 1/17, with low expression in one sample. Also, it was moderately expressed in 
3/12 lung squamous tumors, while being negative for 2/4 normal lung samples. Contig 29 
showed low to moderate expression in large intestine, skin, salivary gland, pancreas, tonsil, 
heart and soft palate. Contig 47 (SEQ ID NO: 142) was expressed in most head and neck 
squamous cell tumors tested (12/17): moderate expression in 10/17, and low expression in 
two samples. In lung squamous tumors, it was highly expressed in one sample and 
moderately expressed in two others (n=13). Contig 47 was negative for 2/4 normal lung 
samples, with the remaining two samples having moderate expression. Also, Contig 47 
showed moderate expression in large intestine, and pancreas, and low expression in skin, 
salivary gland, soft palate, stomach, bladder, resting PBMC, and tonsil. 

Contig 48 (SEQ ID NO: 143) was expressed in all head and neck squamous 
cell rumors tested (17/17): highly expressed in 8/17 and moderately expressed in 7/17, with 
low expression in two samples. Expression levels in lung squamous tumors were high to 
moderate in three samples (n=13). Contig 48 was negative for one out of four normal lung 
samples, the remaining showing low or moderate expression. Contig 48 showed moderate 
expression in soft palate, large intestine, pancreas, and bladder, and low expression in 
esophagus, salivary gland, resting PBMC, and heart. Contig 49 (SEQ ID NO: 144) was 
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expressed at low to moderate levels in 6/17 head and neck squamous cell tumors tested. 
Expression levels in lung squamous tumors were moderate in three samples (n=13). Contig 
49 was negative for 2/4 normal lung samples, the remaining samples showing low expression. 
Moderate expression levels in skin, salivary gland, large intestine, pancreas, bladder and 
resting PBMC were shown, as well as low expression in soft palate, lymph nodes, and tonsil. 
Contig 56 (SEQ ID NO: 148) was expressed in low to moderate levels in 3/17 head and neck 
squamous cell tumors tested, and in lung squamous tumors, showing low to moderate levels 
in three out of thirteen samples. Notably, low expression levels were detected in one 
adenocarcinoma lung tumor sample (n=2). Contig 56 was negative for 3/4 normal lung 
samples, and showed moderate expression levels in only large intestine, and low expression 
in salivary gland, soft palate, pancreas, bladder, and resting PBMC. Contig 58, also known as 
L769P, (SEQ ID NO: 150) was expressed at moderate levels in 11/17 head and neck 
squamous cell tumors tested and low expression in one additional sample. Expression in lung 
squamous tumors showed low to moderate levels in three out of thirteen samples. Contig 58 
was negative for 3/4 normal lung samples, with one sample having low expression. Moderate 
expression levels in skin, large intestine, and resting PBMC were demonstrated, as well as 
low expression in salivary gland, soft palate, pancreas, and bladder. Contig 59 (SEQ ID NO: 
1 57) was expressed in some head, neck, and lung squamous tumors. Low level expression of 
Contig 59 was also detected in salivary gland and large intestine. 

Additionally, the full-length cDNA sequence for Contigs 22, referred to as 
L763P, is provided in SEQ ID NO: 158, with the corresponding predicted amino acid 
sequence being provided in SEQ ID NO: 159. Also, the full-length cDNA sequence 
incorporating Contigs 17, 19, and 24, referred to as L762P, is provided in SEQ ID NO: 160, 
with the corresponding predicted amino acid sequence being provided in SEQ ID NO: 161. 
Further analysis of L762P has determined it to be a type I membrane protein and two 
additional variants have been sequenced. Variant 1 (SEQ ID NO: 167 and the corresponding 
amino acid sequence in SEQ ID NO: 169) is an alternatively spliced form of SEQ ID NO: 
160 resulting in deletion of 503 nucleotides, as well as deletion of a short segment of the 
expressed protein. Variant 2 (SEQ ID NO: 168 and the corresponding amino acid sequence 
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in SEQ ID NO: 170) has a two nucleotide deletion at the 3' coding region in comparison to 
SEQ ID NO: 1 60, resulting in a secreted form of the expressed protein. 

The full-length cDNA sequence for contig 56 (SEQ ID NO: 148), referred to 
as L773P, is provided in SEQ ID NO: 171, with the predicted amino acid sequence in SEQ 
ID NO: 172. Subsequent Northern blot analysis of L773P demonstrates this transcript is 
differentially over-expressed in squamous tumors and detected at approximately 1.6 Kb in 
primary lung tumor tissue and approximately 1 .3 Kb in primary head and neck tumor tissue. 

Subsequent microarray analysis has shown Contig 58, also referred to as 
L769S (SEQ ID NO: 150), to be overexpressed in breast tumors in addition to lung squamous 
tumors. 



Example 4 
SYNTHESIS OF POLYPEPTIDES 

Polypeptides may be synthesized on a Perkin Elmer/Applied Biosystems 
Division 430A peptide synthesizer using FMOC chemistry with HPTU (O-Benzotriazoie- 
N,N,N',N-tetrame%litfomum hexafluorophosphate) activation. A Gly-Cys-Gly sequence 
may be attached to the amino terminus of the peptide to provide a method of conjugation, 
binding to an immobilized surface, or labeling of the peptide. Cleavage of the peptides from 
the solid support may be carried out using the following cleavage mixture: trifluoroacetic 
acid:ethanedithioI:thioanisole:water:phenol (40:1:2:2:3). After cleaving for 2 hours, the 
peptides may be precipitated in cold methyl-t-butyl-ether. The peptide pellets may then be 
dissolved in water containing 0.1% trifluoroacetic acid (TFA) and lyophilized prior to 
purification by CI 8 reverse phase HPLC. A gradient of 0%-60% acetonitrile (containing 
0.1% TFA) in water (containing 0.1% TFA) may be used to elute the peptides. Following 
lyophilization of the pure fractions, the peptides may be characterized using electrospray or 
other types of mass spectrometry and by amino acid analysis. 



WO 99/47674 



PCT/US99/05798 



46 

From the foregoing, it will be appreciated that, although specific embodiments 
of the invention have been described herein for the purposes of illustration, various 
modifications may be made without deviating from the spirit and scope of the invention. 
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CLAIMS: 

1 . An isolated polynucleotide molecule comprising a nucleotide sequence 
selected from the group consisting of: 

(a) sequences provided in SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30, 32, 
34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86- 
96, 107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148- 
151, 153, 154, 157, 158, 160, 167, 168 and 171; 

(b) the complements of sequences provided in SEQ ID NO: 1-3, 6-8, 10- 
13, 15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69. 71, 73, 74, 
77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 127, 128, 129, 131- 
133, 142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 and 171; 
and 

(c) sequences that hybridize to a sequence of (a) or (b) under moderately 
stringent conditions. 

2. An isolated polypeptide comprising an immunogenic portion of a lung 
tumor protein or a variant thereof, wherein said protein comprises an amino acid sequence 
encoded by a polynucleotide molecule of claim 1. 

3. An isolated polynucleotide molecule comprising a nucleotide sequence 
encoding the polypeptide of claim 2. 

4. An expression vector comprising an isolated polynucleotide molecule 
of claims 1 or 3. 

5. A host cell transformed with the expression vector of claim 4. 

6. The host cell of claim 5 wherein the host cell is selected from the group 
consisting of E. coli, yeast and mammalian cell lines. 
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7. A pharmaceutical composition comprising the polypeptide of claim 2 
and a physiologically acceptable carrier. 

8. A vaccine comprising the polypeptide of claim 2 and a non-specific 
immune response enhancer. 

9. The vaccine of claim 8 wherein the non-specific immune response 
enhancer is an adjuvant. 

10. A vaccine comprising an isolated polynucleotide molecule of claims 1 
or 3 and a non-specific immune response enhancer. 

11. The vaccine of claim 10 wherein the non-specific immune response 
enhancer is an adjuvant. 

12. A pharmaceutical composition for the treatment of lung cancer 
comprising a polypeptide and a physiologically acceptable carrier, the polypeptide 
comprising an immunogenic portion of a lung protein or a variant thereof, wherein said 
protein comprises an amino acid sequence encoded by a polynucleotide molecule comprising 
a sequence selected from the group consisting of: 

(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 3 1, 33, 50, 53, 56, 60, 
70, 72, 75, 76, 79, 83, 85 , 97-106, 115-124, 126, 130, 134-141, 143, 
145-147 and 162-164; 

(b) sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14, 
28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85,97-106, 115-124, 
126, 130, 134-141, 143, 145-147 and 162-164 ; and 

(c) sequences that hybridize to a sequence of (a) or (b) under moderately 
stringent conditions. 
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13. A vaccine for the treatment of lung cancer comprising a polypeptide 
and a non-specific immune response enhancer, said polypeptide comprising an immunogenic 
portion of a lung protein or a variant thereof, wherein said protein comprises an amino acid 
sequence encoded by a polynucleotide molecule comprising a sequence selected from the 
group consisting of: 

(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60, 
70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143, 
145-147 and 162-164; 

(b) sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14, 
28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 1 15-124, 
126, 130, 134-141, 143, 145-147 and 162-164; and 

(c) sequences that hybridize to a sequence of (a) or (b) under moderately 
stringent conditions. 



1 4. A vaccine for the treatment of lung cancer comprising a DNA molecule 
and a non-specific immune response enhancer, the polynucleotide molecule comprising a 
sequence selected from the group consisting of: 

(a) sequences recited in SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60, 
70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143, 
145-147 and 162-164; 

(b) sequences complementary to the sequences of SEQ ID NO: 4, 5, 9, 14, 
28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 
126, 130, 134-141, 143, 145-147 and 162-164; and 

(c) sequences that hybridize to a sequence of (a) or (b) under moderately 
stringent conditions. 

15. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the pharmaceutical 
composition of claims 7 or 12. 
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16. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the vaccine of any one of 
claims 8, 10, 13 or 14. 

17. A fusion protein comprising at least one polypeptide according to 

claim 2. 

18. A fusion protein comprising a polypeptide according to claim 2 and a 
known lung tumor antigen. 

19. A pharmaceutical composition comprising a fusion protein according 
to any one of claims 17-18 and a physiologically acceptable carrier. 

20. A vaccine comprising a fusion protein according to any one of claims 
1 7-18 and a non-specific immune response enhancer. 

21. The vaccine of claim 20 wherein the non-specific immune response 
enhancer is an adjuvant. 

22. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the pharmaceutical 
composition of claim 19. 

23. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient an effective amount of the vaccine of claim 20. 

24. A method for detecting lung cancer in a patient, comprising: 

(a) contacting a biological sample obtained from the patient with a binding 
agent which is capable of binding to a polypeptide, the polypeptide comprising an 
immunogenic portion of a lung protein or a variant thereof, wherein said protein comprises an 
amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected 
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from the group consisting of nucleotide sequences recited in SEQ ID NO: 1-109, 11 1, 113, 
115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 the complements of said 
nucleotide sequences and sequences that hybridize to a sequence of SEQ ID NO: 1-109, 11 1, 
113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 under moderately stringent 
conditions; and 

(b) detecting in the sample a protein or polypeptide that binds to the 
binding agent, thereby detecting lung cancer in the patient. 

25. The method of claim 24 wherein the binding agent is a monoclonal 

antibody. 

26. The method of claim 25 wherein the binding agent is a polyclonal 

antibody. 

27. A method for monitoring the progression of lung cancer in a patient, 

comprising: 

(a) contacting a biological sample obtained from the patient with a binding 
agent that is capable of binding to a polypeptide, said polypeptide comprising an 
immunogenic portion of a lung protein or a variant thereof, wherein said protein comprises an 
amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected 
from the group consisting of nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 
115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 the complements of said 
nucleotide sequences and sequences that hybridize to a nucleotide sequence of SEQ ID NO: 
1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 and 171 under 
moderately stringent conditions; 

(b) determining in the sample an amount of a protein or polypeptide that 
binds to the binding agent; 

(c) repeating steps (a) and (b); and 

(d) comparing the amount of polypeptide detected in steps (b) and (c) to 
monitor the progression of lung cancer in the patient. 
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28. A monoclonal antibody that binds to a polypeptide comprising an 
immunogenic portion of a lung protein or a variant thereof, wherein said protein comprises an 
amino acid sequence encoded by a polynucleotide molecule comprising a sequence selected 
from the group consisting of: nucleotide sequences recited in SEQ ID NO: 1-3, 6-8, 10-13, 
15-27, 29, 30, 32, 34-49, 51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 
107-109, 111, 113, 125, 127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157, 158, 160, 
167, 168 and 171; the complements of said nucleotide sequences; and sequences that 
hybridize to a nucleotide sequence of SEQ ID NO: 1-3, 6-8, 10-13, 15-27, 29, 30. 32, 34-49, 
51, 52, 54, 55, 57-59, 61-69, 71, 73, 74, 77, 78, 80-82, 84, 86-96, 107-109, 111, 113, 125, 
127, 128, 129, 131-133, 142, 144, 148-151, 153, 154, 157, 158, 160, 167, 168 or 171 under 
moderately stringent conditions. 

29. A method for inhibiting the development of lung cancer in a patient, 
comprising administering to the patient a therapeutically effective amount of a monoclonal 
antibody according to claim 28. 

30. The method of claim 29 wherein the monoclonal antibody is 
conjugated to a therapeutic agent 

31. A method for detecting lung cancer in a patient comprising: 

(a) obtaining a biological sample from the patient; 

(b) contacting the sample with at least two oligonucleotide primers in a 
polymerase chain reaction, wherein at least one of the oligonucleotides is specific for a 
polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of a 
lung protein or of a variant thereof, said protein comprising an amino acid sequence encoded 
by a polynucleotide molecule comprising a sequence selected from the group consisting of 
nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 
160, 162-164, 167, 168 and 171 the complements of said nucleotide sequences, and 
sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111, 113, 115-151. 153, 154, 
157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions; and 
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(c) detecting in the sample a polynucleotide sequence that amplifies in the 
presence of the oligonucleotide primers, thereby detecting lung cancer. 

32. The method of claim 31, wherein at least one of the oligonucleotide 
primers comprises at least about 10 contiguous nucleotides of a polynucleotide molecule 
comprising a sequence selected from SEQ ID NO: 1-109, 111,1 13, 115-151, 153, 154, 157, 
158, 160, 162-164, 167, 168 and 171. 

33 . A diagnostic kit comprising: 

(a) one or more monoclonal antibodies of claim 28; and 

(b) a detection reagent, 

34. A diagnostic kit comprising: 

(a) one or more monoclonal antibodies that bind to a polypeptide encoded 
by a polynucleotide molecule comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 
97-106, 115-124, 126, 130, 134-141, 143, 145-147 and 162-1.64 the complements of said 
sequences, and sequences that hybridize to a sequence of SEQ ID NO: 4, 5, 9, 14, 28, 31, 33, 
50, 53, 56, 60, 70, 72, 75, 76, 79, 83, 85, 97-106, 115-124, 126, 130, 134-141, 143, 145-147 
or 162-164 under moderately stringent conditions; and 

(b) a detection reagent. 

35. The kit of claims 33 or 34 wherein the monoclonal antibodies are 
immobilized on a solid support. 

36. The kit of claim 35 wherein the solid support comprises nitrocellulose, 
latex or a plastic material. 

37. The kit of claims 33 or 34 wherein the detection reagent comprises a 
reporter group conjugated to a binding agent. 
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38. The kit of claim 37 wherein the binding agent is selected from the 
group consisting of antiimmunoglobulins, Protein G, Protein A and lectins. 

39. The kit of claim 37 wherein the reporter group is selected from the 
group consisting of radioisotopes, fluorescent groups, luminescent groups, enzymes, biotin 
and dye particles. 

40. A diagnostic kit comprising at least two oligonucleotide primers, at 
least one of the oligonucleotide primers being specific for a polynucleotide molecule 
encoding a polypeptide comprising an immunogenic portion of a lung protein or a variant 
thereof, said protein comprising an amino acid sequence encoded by a polynucleotide 
molecule comprising a sequence selected from the group consisting of nucleotide sequences 
recited in SEQIDNO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164, 167, 168 
and 171 the complements of said nucleotide sequences and sequences that hybridize to a 
sequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 160, 162-164. 167, 
1 68 or 1 7 1 under moderately stringent conditions. 

41. A diagnostic kit of claim 40 wherein at least one of the oligonucleotide 
primers comprises at least about 10 contiguous nucleotides of a polynucleotide molecule 
comprising a sequence selected from SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 
158, 160, 162-164, 167, 168 and 171. 

42. A method for detecting lung cancer in a patient, comprising: 

(a) obtaining a biological sample from the patient; 

(b) contacting the biological sample with an oligonucleotide probe specific 
for a polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of 
a lung protein or a variant thereof, said protein comprising an amino acid sequence encoded 
by a polynucleotide molecule comprising a sequence selected from the group consisting of 
nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 
160, 162-164, 167, 168 and 171 the complements of said nucleotide sequences, and 
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sequences that hybridize to asequence of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 
157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions; and 

(c) detecting in the sample a polynucleotide sequence that hybridizes to 
the oligonucleotide probe, thereby detecting lung cancer in the patient. 

43. The method of claim 42 wherein the oligonucleotide probe comprises 
at least about 15 contiguous nucleotides of a polynucleotide molecule comprising a sequence 
selected from the group consisting of SEQ ID NO: 1-109, 1 11, 1 13, 1 15-151, 153, 154, 157, 
158, 160, 162-164, 167, 168 and 171. 

44. A diagnostic kit comprising an oligonucleotide probe specific for a 
polynucleotide molecule encoding a polypeptide comprising an immunogenic portion of a 
lung protein or a variant thereof, said protein comprising an amino acid sequence encoded by 
a polynucleotide molecule comprising a sequence selected from the group consisting of: 
nucleotide sequences recited in SEQ ID NO: 1-109, 111, 113, 115-151, 153, 154, 157, 158, 
160, 162-164, 167, 168 and 171; the complements of said nucleotide sequences; and 
sequences that hybridize to a sequence of SEQ ID NO: 1-109, 111, 1 13, 115-151, 153, 154, 
157, 158, 160, 162-164, 167, 168 or 171 under moderately stringent conditions. 

45. The diagnostic kit of claim 44, wherein the oligonucleotide probe 
comprises at least about 15 contiguous nucleotides of a polynucleotide molecule comprising a 
sequence selected from the group consisting of SEQ ID NO: 1-109, 111, 113, 115-151, 153, 
154, 157, 158, 160, 162-164, 167, 168 and 171. 

46. A method for treating lung cancer in a patient, comprising the steps of: 

(a) obtaining peripheral blood cells from the patient; 

(b) incubating the cells in the presence of at least one polypeptide of claim 
2, such that T cells proliferate; and 

(c) administering to the patient the proliferated T cells. 
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47. A method for treating lung cancer in a patient, comprising the steps of: 

(a) obtaining peripheral blood cells from the patient; 

(b) incubating the cells in the presence of at least one polynucleotide of 
claim 1, such that T cells proliferate; and 

(c) administering to the patient the proliferated T cells. 

48. The method of any one of claims 46 and 47 wherein the step of 
incubating the T cells is repeated one or more times. 

49. The method of any one of claims 46 and 47 wherein step (a) further 
comprises separating T cells from the peripheral blood cells, and the cells incubated in step 
(b) are the T cells. 

50. The method of any one of claims 46 and 47 wherein step (a) further 
comprises separating CD4+ cells or CD8+ cells from the peripheral blood celis ? and the cells 
proliferated in step (b) are CD4+ or CD8+ T cells. 

51. The method of any one of claims 46 and 47 wherein step (b) further 
comprises cloning one or more T cells that proliferated in the presence of the polypeptide. 

52. A composition for the treatment of lung cancer in a patient, comprising 
T cells proliferated in the presence of a polypeptide of claim 2, in combination with a 
pharmaceutical^ acceptable carrier. 

53 . A composition for the treatment of lung cancer in a patient, comprising 
T cells proliferated in the presence of a polynucleotide of claim 1, in combination with a 
pharmaceutically acceptable carrier. 

54. A method for treating lung cancer in a patient, comprising the steps of: 
(a) incubating antigen presenting cells in the presence of at least one 

polypeptide of claim 2; 
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(b) administering to the patient the incubated antigen presenting cells. 

55. A method for treating lung cancer in a patient, comprising the steps of: 

(a) incubating antigen presenting cells in the presence of at least one 
polynucleotide of claim 1 ; 

(b) administering to the patient the incubated antigen presenting ceils. 

56. The method of claims 54 or 55 wherein the antigen presenting cells are 
selected from the group consisting of dendritic cells and macrophage cells. 

57. A composition for the treatment of lung cancer in a patient, comprising 
antigen presenting cells incubated in the presence of a polypeptide of claim 2, in combination 
with a pharmaceutical^ acceptable carrier. 

58. A composition for the treatment if lung cancer in a patient, comprising 
antigen presenting cells incubated in the presence of a polynucleotide of claim 1, in 
combination with a phannaceutically acceptable carrier. 
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SEQUENCE LISTING 



<110> Wang, Tongtong 



<120> COMPOUNDS AND METHODS FOR THERAPY OF 
LUNG CANCER 



<130> 210121. 455PC 

<14 0> PCT 

<14i> 1999-03-16 



<160> 172 



<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 315 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (315) 
c223> n » A,T,C or G 



<400> 1 



aaaaaaaaaa aaaaa 



gtgccaaaaa 


agccagccgc 


gggcccagga 


60 


cagtctgcgt 


ggttacagcg 


cccctcagcg 


120 


ccccaccagg 


acggttctca 


ttactracat 


130 


ttctctgggg 


gggaagcaac 


gggaanggca 


240 


ccctaaacgg 


caaacggtca 


ggccacgcga 


300 








315 



<210> 2 

<211> 380 

<212> DNA 

<213> Homo sapien 

<400> 2 



gcaaaaaaaa aaaaaaaaaa 

<210> 3 

<211> 346 

<212> DNA 

<213> Homo sapien 



tactaaggag 


caaattagta 


ctaaagcata 


60 


gcggtccagc 


ttttttattt 


ctcttaacgg 


120 


ggtcgaaccg 


tggcactcag 


accgagacaa 


180 


ataattatcc 


cactatgaag 


caaagcgacr 


240 


ttgctaacca 


tcaagcacct 


agaagaagaa 


300 


actctggggt 


gtgacttatc 


tcztgccr-c 


360 








330 
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<220> 

<221> misc_feature 

<222> (1) .7. (346) 

<223> n * A,T,C or G 

<400> 3 

ttgtaagtat acaattttag aaaggattaa atgttattga ccattctact gaatactgca 60 

catccccacc atacaccatc cactttccaa taacatttaa tccctcccaa aattgtaagt 120 

acacaattgt acttcccttg gactttcaca acaaacatac catagactgt taatttcatt 180 

gaagcctccc taatggaatg agccattttt gtctcgcgct tttgaggtta cctttgcttc 240 

gacttccaac aatttgatca catagtgttg agctgtggaa atctttaagt ttatcctata 300 

gcaataattc ccattnanag annccr.ggnn naaaannann annaaa 346 

<210> 4 

<211> 372 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (372) 
<223> n = A ( T,C or G 

<400> 4 

actagtzctca ttaccccaga accatgctct tgcacccgcg cggctgggcc tctcagccgt 60 

tggt~cggtt tggttttttg aactggtacg cagggcggct: cacagttcta atgtaagcac 120 

tctcttictcc aagctgcgcc ctgcggggac aaccactcct tgaacatcag agaggaaggc 180 

agttcaagc;: gttgaaaaga ctattgccta nttttgtttt caaagaccta cttgacgtca 240 

tgcggacagc gcacgtgcct tacgctacat ctcgttttct aggaagaagg ggatgcnggg 300 

aaggantggg tgctttgtga cggataaaac gnctaaataa cacacctcta cattccgaaa 360 

aaaacaaaac aa ~ 272 

<210> 5 

<211> 698 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 

<222> (1) . . . (698) 

<223> n « A,T,C or G 

<400> 5 

accagtanga tagaaacact gcgtcccgag agtaaggaga gaagctacta ttgattagag 60 

cctaacccag gttaactgca agaagaggcg ggacaccctc agcttcccac gtaactgtac 120 

gcataaagcc aatgtagtcc agtttctaag atcatgttcc aagctaactg aatcccactt 18 0 

caatacacac tcatgaaccc ctgatggaac aataacaggc ccaagcctgt ggtatgatgt 24 0 

gcacactcgc tagactcaga aaaaatacta ctcccataaa cgggtgggag tatttcgggc 300 

gacaacccac ttcgcttggc cgagtgaagg aatgacactc atatnttcat tcatcccatg 360 

gacartcagt tagtgctttt catataccag gcacgacgct gagtgacacc cttgtgcata 420 

tntccaaatn ttngcr.cngt cgctgcacat acccgaaacc ctatattaag antttcccaa 480 

nacgangtcc ctggttcttc cacgccacct gatcngtcaa ngatcccacr tctgtntgtc 540 

ccaaaaccnt ccnccnnang gttagacngg accccccccc ccccctcccg aanaatnaag 600 

tgtgngaaga nanccncncn cccccctncn rncnr.cccng ccngctnnr.c cncntgtngg 660 
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gggngccgcc cccgcggggg gacccccccn tcttcccc 

<210> 6 

<211> 740 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_f eacure 
<222> (1) .7. (740) 
<223> n * A,T,C or G 



<400> 6 

actagccaaa aatgctaaaa taatctggga gaaaatattt tttaagtagc gttatagctt 60 

catgtttatc ttttaetatg cnttgtgaag ttgtgccttt tcactaatta cctataccat ■ 120 

gccaacattt cctcatatct atccataaca cttatactac attcgtaaga gaatacgcac 180 

gtgaaacnta acacctcaca aggtaaaaat gaggttccca agatttaaca acctgatcaa 240 

gctc-tgcta tttccaaata gaatggactc ggtctgtcaa ggggccaagg gagaagaaaa 300 

acacaaggct aaaagttgtt: aatgaccaaa cattccaaaa gaaatgcaaa aaaaaattca 360 

tccccaagcc ctcgaactat ttaaggaaag caaaaccatc tcccanacgc acatcac^cg 420 

tgaganttcc ccantaatac cctgaaccat ^cactccagc cnaggcttca cgttgac-cg 480 

acatgccacc tagggaaagc ctactecatg gtccaaaccc gttgccatag ctggtnaggc 540 

cttcctccaa ntgcgaanta ttnacangaa attttctctt tnanagttct tnatagaacc 600 

aggggtgtgg gaaaagctcc taacaatccg tagtgttncg tgttatctgt ncagaa^can 660 

aatnacggac cgnangaagg actgggtcta cttacangaa cgaatnatct ngttnnncgc 720 

gcnnncaact: ccngggagcc " 740 

<210> 7 

<211> 670 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 

<222> (1) . . . (670) 

<223> n * A,T,C or G 



<400> 7 

gctggggagc tcggcatggc ggtccccgct gcagccatgg ggccctcggc gttgggccag 60 

agcggccccg gctcgatggc cccgtggtgc ccagtgagca gcggcccgtc gcgctacgtg 120 

cttgggatgc aggagctgtt ccggggccac agcaagaccg cgagctcctg gcgcacagcg 180 

ccaaggtgca ctcggcggcc tggagttgcg acgggcgtcg cctacctcgg ggtcttcgac 240 

aagacgccac gtcttcttgc tgganaanga ccgttggtca aagaaaacaa tcatcgggga 300 

cacggggaca gtgtggacca cttcgttggc atccaagtaa tcctgaccca cctgttacgg 360 

cgcctggaga caaaaccatt cgcatctggg atgtgaggac cacaaaatgc actgccaccg 420 

tgaacactaa aggggagaac attaatacct gctggantcc tgatgggcan accattgccg 480 

tagcnacaag gatgatgcgg cgactctatt gatgccaaga aaccccgtcc caaagcaaaa 54 0 

aaacancccc aantccgaag tcaccnaaat ctcctggaac aatgaacacn aatatnctct 600 

ccccgacaat: ggncctcggg tgtntcacac cctcagctnc cccaaaaccg aanccta-nc 660 

nacccacccc ~ " 67Q 

<210> 8 

<211> 689 

<212> DNA 

<213> Homo sapien 
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<220> 

<221> misc_f eature 

<222> (1) . . . (689) 

<223> n » A,T,C or G 

<400> 8 

actagtatcc aggaacgaac agcaaaagag gagcagtcgg ctacttgatt acaacagagt 60 

aaatgaagta ctggatttgg gaaaacctgg ctctatcaga acatatggaa tgaaagccta 120 

cacctagcat cgcccactta gccccctgaa ttaacagagc ccaatcgaga caaacccctg 180 

gcaacaggaa atccaaggga gaaaaagtaa gcaacttggg ctaggatgag ccgacccccc 240 

tagagcaaag ganagacagc ccccattacc aaataccatt tttgcctggg gcttgtgcag 300 

ctggcagtgc ccccgcccca gcatggcacc ttatngtttt gacagcaact tcgtcgaatc 360 

tccaccaacc tatcacttga aattataata tagcctgtcc gtttgctgcn tccaggctgc 420 

gacatacntc cctagtggtt tgacttcnaa aataaatnag gtttantccr ctccccccnn - 480 

cnncnctncc nntcnctcnn cnntcccccc cnctcngtcc tccnnnntcn gggggagccn 54 0 
cccccncggn ggacccccct ttggtccctt agtggaggtt natggccccc ggnnt^atcc 
ncgccncann cccccccgcn nnaaatgnct ccccctccca nccccnccac cccaanccgo 
aagcctaagt tcntaccctg ggggtcccc 



<210> 10 

<211> 346 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . , (346) 
<223> n « A,T,C or G 



600 
660 
639 



<210> 9 

<211> 674 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (674) 
<223> n » A,T,C or G 

<400> 9 

gtccaccccc ccttgagtgt actgtcctac tgtgcactct gtttttcaac tttctagata 60 

caaaaaacgc tcgctctaca gtggagtaag agcccacaca cccaaggcag caagacaact 120 

gaaaaaagcg aggctttctt gccaccttgg caaaggccag ttcactgcta tagaactgct 180 

agggaagcag ctatgagact ttccattttt ctcagttctc ccaataggct 240 

360 



ccttcatgga aaaaggcctc ctgcaataat tcccacctaa tgaattagca gtgcgattac 
tcctgaaata agagacaaac tgggccgcag agtcttcccg tgatttaaaa taaacaaccc 

aaagttttgt tcggtcttca ccaaaggaca taccctaggg ggcatgttgt tgaagacact 420 

caaaaacatt agccgttctg tctttcaatt tcaagttatt ttggagactg cctccacgtg 480 

agttaattac tttgctctgg aaccagcatt attgtcatta tcatcacatt ccgccatcat 540 

catctgaaca acaccgcgga tttccccctc tgcctgcatc ttcttttgac tcctctggga 600 

anaaatgtca aaaaaaaagg tcgatctact cngcaaggnc catccaatca ccgcgctgga 660 

aggacccnct gccc " ~" 6?4 



<400> 10 
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<22l> misc_feature 
<222> (1) . . . (694) 
<223> n « A,T,C or G 

<400> 13 

cactagtcac tcattagcgt tctcaatagg gctcttaagt ccagcagact acgggtagcc 60 

agtcgacgaa gacctggctt acaagaacta actaaacgct tcattgcatt tctgtaagaa 120 

cagaacaacc ctataaaacg tttgcagttc ataattgccg aaaacaattt aaagacactt 180 

ttcctctgtg tgcgcaaatg tgtgttcgtg acccattttt tttctttttc taggacacct 240 

gtccaccagc tagcctcaca atacgccaaa aaaggatttc tccctgaccc catccgtggt 300 

tcaccctctc tcccccccat gcttttcgcc ctagtttata acaaaggaat gatgacgatt 360 

taaaaagtag ctctgtatct tcagtatctt ggtctcccag aaccccctgg ttgggaaggg 420 

gaccactttc tacuggtcat ttccctctgg agtgtactac tttaacagac ggaaagaact 480 

caccggccan ggaaacagcc gangtgttgg gagccagcag tgcatggcac cgtccggcat 540 
ctggcntgat tggtctggct gccgccactg tcagcacagt gccacgggac atggggaana . 600 

ctgaccgcac ngccaacggt: tttcatgaag aatacngcac ncncngtgat cacgtnancc 660 

angacgctat gggggncana gggccantcg cctc S94 

<210> 14 

<211> 679 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) .7. (679) 

<223> n = A, T, C or G 

<400> 14 

cagccgcctg catctgtatc cagcgccang rcccgccagt cccagctgcg cgcgcccccc 60 

agtcccgnac ccgt-cggcc cangctnagt tagncctcac catnccggtc aaaggangca 120 

ccaagcgcat caaatacccg cngcncggat ntaaattcat cttctggctt gccgggactg 180 

ctgtccntgc caccggacta nggctccgac ncgactctca gaccanganc atctccganc 240 

naganaccaa tnacnactnt tccagcttct acacaggagc ctatattctg atcggacccg 300 

gcncccccnt gacgctggtg ggcttcctga gctgctgcgg ggctgcgcaa gagtcccanc 360 

gcatgctggg actgttcttc ggcttcntct rggcgacacn cgccattgaa atacccgcgg 420 

ccatetgggg atattccact ncgatnatgc gattaaggaa ntccacggag ttttacaagg 480 

acacgtacaa cnacctgaaa accnnggatg anccccaccg ggaancnctg aangccaccc 540 

actatgcgtt gaaccgcaat ggtttggctg gggncctcga acaatttaat cncatacatc 6 00 

tggccccann aaaggacntn ctcgannccc tcnccgtgna attcngttct gatnccacca 660 

cagaagtccc gaacaatcc ~ 67g 

<210> 15 

<211> 695 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (695) 
<223> n = A,T,C or G 

<400> 15 

accagcggac aaaggccagg gacgctgccc aaccccctac catgtacagg gacgczrccc 60 
catcacaacc acccaacccg aagtgccaac -gcgccagga ccaanaaacz ccggczzzga 120 
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200 
360 
i20 
480 
540 
600 
502 



actagtctcc tgatagaaag cactatacat cctattgttt cttcctttcc aaaaccagcc 60 

ttctgtctgt aacaaaaatg tactttatag agatggagga aaaggtctaa tactacatag 120 

ccttaagtgt tcctgtcatc gttcaagtgt attctctgta acagaaacat attcggaata 180 

ttcctcttct ccccttataa attgtaattc ctgaaacact gctgctttaa aaagtcccac 24 0 

tgccagatca tactatctaa caattgaata ctgtaaatat actcgtctta cctcccaata 300 

aaagggcact ttcctattan nnagnngnnn gnnnnataaa anaaaa 346 

<210> 11 

<211> 502 

<212> DNA 

<213> Homo sapien 

<400> 11 

accagtaaaa agcagcattg ccaaacaacc cetaattccc cactaaaaat ataacgaaac 60 

gacgttaagc cccttgaaaa gttcaggtta aacctactgt tgttagatta atgtatttgc - 120 

tgczzccctt tatctggaar. gtggcattiag cttttteatc ctaaccctct ttaactctta 130 

ttcaatccca tgacttaagg ttggagagct aaacaccggg atttctggat aacagaccga 240 

cagtzttgca taattataat cggcattgca catagaaagg atatggctac cctttgtcaa 

acccgcaccc tctaaatatc aaaaaaggga aatgaagcca caaatcaacc cttgcataac 

ccguccgaaa cacgagtticc attcgcttaa cactagggcc ctigccccctt cccgcaagcc 

tcccgggacc ccgtgtagaa ctgtcctcac taaacaccaa acagttaagt ccatcctccc 

gcaccagcta caaactcggt ttcatatcct accnaacaat tcaaacaaac cgaaatattt 

ctagacggtc cacttctgtc cacataaaaa caaaactitga tttccaaaaa aaaaaaaaaa 
aa 

<210> 12 

<211> 635 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (685) 
<223> n « A, T, C or G 

<400> 12 

actagtcctg tgaaagtaca actgaaggca gaaagcgtta ggactttgca tctaatgtcc 60 

atcaccacgg tattgatgga cccaagaaaa taaaaattag actaagcccc caaacaagc- 120 

gcatgcattc gtaacatgat tagtagattt gaatatatag atgtagtacn ttgggtatct 180 

aggcgcctta ccattatgta aaggaaccaa agcaaaggac tttgtagctg ttttcattaa 240 

atacgcacat agtagagtgc aaaaatatag caaaaatana aaccaaaggc agaaaagcat 300 

tttagatatg ccttaatnta nnaactgtgc caggtggccc tcggaacaga tgccaggcag 360 

agaccagtgc ctgggtggtg cctcccctcg cctgcccccc tgaagaactt cccccacgcg 420 

angtagtgcc ctcgtaggtg tcacgtggan cantggganc aggccgnnca gtnanaagaa 480 

ancanngcga nagtttcncc gtngangcng aactgtccct gngccnnnac gctcccanaa 540 

cntr.cccaac ngacaatcga gtctccnnnc -ccngnaacc cngccgnnnn cnngcccnnc 600 

cantr.cgnta accccgcgcc cggaccgctc rcnnnccgcr cccncncnaa ngggntctcn 660 

cnnccgccgt cncnnccccg cnncc 635 

<210> 13 

<211> 694 

<212> DNA 

<213> Homo sapien 



<220> 
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ttaaaaaagg gcctgaaaaa aggggagcca caaatctgtc tgctccctca cnttanncnc 180 

tggcaaatna gcactctgtc tcnctggccg cngcctcanc ncaaaaaanc ngaacccnat 240 

cnggcccagg aatacatctc ncaatnaacn aaattganca aggcnntggg aaacgccr.ga 300 

tgggattacc ntccgcttgt tgancrtcca agtttcnttc cccccactcn accctgccag 360 

ccnagttctg ttagaaaaat gccngaaccc naacnccggt ttccncactc ngaatccaga 420 

tccncanaaa ctccctggcc acnatccnaa tcnanggnca cgnacanatn ccttccatna 480 

ancncacccc acntttgana gccangacaa tgaccgcntn aantgaaggc ntgaaggaan 540 

aactttgaaa ggaaaaaaaa ctttgtttcc ggccccttcc aacncttctg tgctnancac 600 

tgccttctng naaccctgga agcccngnga cagtgttaca tgctgttcca nnaaacngac 660 

ncttnaatnt cnaccccccc nanaacgatc ncncc 695 

<210> 16 

<211> 669 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_feacure 

<222> (1J .7. <669) 

<223> n = A,T,C or G 



<400> 16 

cgccgaagca gcagcgcagg ttgtccccgc tccccccccc ccttcccccc tccggtzgcc 60 

tccccgggcc ccccacactc cacagtcccg gtcccgccat gccccagaaa caagaagaag 120 

agaaccctgc ggaggagacc ggcgaggaga agcaggacac gcaggagaaa gaaggcactc 160 

tgcctgagag agccgaagag gcaaagctaa aggccaaata cccaagccta ggacaaaagc 240 
ccggaggctr cgaccrcctc atgaagagac tccagaaagg gcaaaagcac ttcgactcng . 300 

gagac^acaa catggccaaa gccaacacga agaacaagca gccgccaagt. gcangaccag 360 

acaagaaccc ggcgactggt gaccacaccc ccaccccaca ggatctgccc agagaaagcc 420 

ctcgctcgtc accagcaagc ttgcgggcgg ccaagttgaa tgacgccgcc ggggc;:ccgc 480 

canatccgag acgcccccct ccccgcccca cccgggtcct gtgccggctc ccgccc-tcc 540 

tgctcttgca gccar.gggtc aggaagtggc ncnggtngtg gctggaaagc aaaacccctc 600 

cccgccggcg tcccacccac ggagcccccg gggcgagccc angaacttga nccctttcgt 660 

tntcttncc 669 

<210> 17 

<211> 697 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (697) 
<223> n = A,T,C or G 



<400> 17 

gcaagacatg gacaactaag tgagaaggta atnctctact gctccagntn ctccnggcnn 6 0 

gacgcgctga ggagannnac gctggcccan ccgccggcca cacacgggga tcncggtnat 120 

gcccgcccan gggancccca ncnctcggan cccatntcac acccgnnccn cncgcccacn 180 

ncctgqczcn cncngcccng nccagctcnc gnccccctcc gccnnnctcn ccnncr.cctc 240 

cncr.cccccc ncnacnacct cctacccncg gccccccccc cagccccccc ccgcaancrt 300 

ccacnacncc ntcnncncga ancnccnctc gcnctcngcc ccngccccct gccccccgcr 360 

cncnacnncg cgnccccccg cgcncgcngc ctcncccccr cccacnacag ncncacccgc 420 

agncacgcnc cccgrccr.ct gacgccrcnn cc~gccgcgc tcacctcca-: ggnccr.acng 430 

ccccgcccnc nccr.ctgcnc gccgncnngg cgccccgccc cnnccgngcn ccncncgnng 54 0 
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ccccngcngn angcngtgcg cnncangncc gngccgnncn ncaccctccg nccnccgccc 600 
cgcccgctgg gggctcccgc cncgcggntc antccccncc cncncgccca ctntccgntc 660 
cnncnctcnc gcccngcgcn cgcccnccnc ccccccc 597 

<210> 18 
c211> 670 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (670) 
<223> n = A,T,C or G 

<400> 18 

cccgngtgaa gggcgcagca cctaagccgg agcggggtag aggcaggccg gcaccccc-- 60 

ctgacctcca gtgccgccgg cctcaagatc agacatggcc cagaacttga acgacttgoc 120 

gggacggctg cccgccgggc occggggcat gggcacggcc ctgaagctgt tgctacgcoc 180 

cggcgccgtg gcccacggtg cgcgcgaacc tgcgctcacc gcggaaggcg ggcncagaac 240 

cacc-tcctc aatcggatcg gtggagtgca caggacacta tcctgggccg anggcctcca 300 

cttcaggacc ctcggctcca gtaccccanc atctacgaca tccgggccag acctcoaaaa 360 

aatctcctcc ctacaggctc caaagaccta cagacggcga atatctccct gcgagcaccg 420 

tctcgaccaa cgctcangaa ctccccaaca tgctccancg cccaagggcc ggactacnaa 480 

gaacgantgt tgccgtccat cgtcacgaag cgcrcaagaa cttnggtggc caagctcaac 540 

gncctcacnn ctgatcnccc agcggggcca agttanccct ggttgatccc cggggancta 6 00 

acnnaaaagg gccaaggact tcccctcacc ctggataatg tggccntcac aaagctcaac 660 

ttrar.ccacc 670 

<210> 19 

<211> 606 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 

<222> (1) . . . (606) 

<223> n = A,T,C or G 

<400> 19 

actagtgcca acctcagctc ccaggccagt tctctgaatg tcgaggagcc ccaggatctc 60 

tggccccagc cgcccttggt tattgatggg ggacaaatcg gggatggcca gagccccaag 120 

cgtcgccttg gctcaactgt ggttgatttg cctgcgcccg gaaagtttgg catcactcgc 180 

ccaggctgtg ccctggaaag tactacagcc atcccccaac agaagtacgg actgctcccc 240 

tcacatgcgt cctacctgtg aaaccctggg aagcaggaag gcccaagacc tggtgctcga 300 

tactatgtgt ctgtccactg acgaccgtca aggcctcant cgcagaggcc accggagcca 360 
gggcactagc ccgactttta aggcagcgcg tcctcctgag cactgtagac caagcccttc ' 420 

gagc-gctgg tttagccttg cacctgggga aaggatgtac tcatctgtat tttcatacac 480 

cagccaaaag ctgaacggaa aagttnagaa cactcctagg cggccttact ctaacaaccc 540 
cc-cc-gtct gttctgttct tcaattgaaa agctattaaa caacagatct agaacccaat 
gagacc 



600 
606 



<210> 20 

<211> 449 

<212> DNA 

<213> Homo sapien 
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<400> 20 

actagtaaac aacagcagca gaaacatcag tatcagcagc gtcgccagca ggagaataca 
cagcgccaga gccgaggaga acccccgctc cctgaggagg acctgtccaa actcttcaaa 
ccaccacagc cgcctgccag gatggactcg ctgctcattg caggccagat aaacacttac 
tgccagaaca tcaaggagtt cactgcccaa aacttaggca agctcttcat ggcccaggct 
cttcaagaat acaacaacta agaaaaggaa gtttccagaa aagaagttaa catgaacrct 
tgaagccaca ccagggcaac tcttggaaga aatatatctg cataccgaaa agcacagagg 
attcctttag cgtcattgcc gactttggct ataacagtgt ctttctagcc acaataaaat 420 
aaaacaaaac cctgactgct tgctcaaaa 



<210> 21 

<2il> 409 

<212> DNA 

<213> Homo sapien 



<210> 22 

<211> 649 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) .7. (649) 
<223> n * A,T,C or G 



<210> 23 

<211> 669 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 



60 
120 
130 
240 
300 
360 



<400> 21 

taccaaccaa ctggtgaata attaaacciat gtgtggcgtig atcacacaaa gggtaccac- 6 0 

caatgataaa aggaacaagc tgcctatatg tggaacaaca tggatgcatc tcagaaac-r 120 

tacgttgagt gaaagaacaa acacggagaa cacaccacgc ggttctctt- atgtaacatc ^so 

acagaaataa aaacagaggc aaccaccttt gaggcagtat ggagcgagac agactggaaa 240 

aaggaaggaa ggaaactcta cgctgacgga aacgtctgtg cctccaccgg gcggtagtta 3 00 

tgtggggata cacacctgtc aaaattcatc gaactatata ccaaagaacc ctgcactcta 350 

ttgggatgca aacaacaccc caattaaaaa gacaaaaaaa aaaaaaaaa 409 



<400> 22 

acaatcttca ttatcttaag cacattgtac atttccacag aacctgtgat cattctcgca 
tgacaaggat ggtacttgca tatggtgaat taccactgcc gacagtttcc gcagaaatcc 
tacttcagtg gaccaacact gtggcatggc agcaaatgcc aacattttgt ggaatagcag 
caaacctaca agagaccctg gttggttctt cgtcttgttt tctttgtttc tccccccttc 240 
tcccgaacca gcagggatgg aangagggta gggaagtcac gaactactcc ttccagtagt 300 
agctctgaag tgtcacattt aacatcagtt ttttttaaac atgattctag tcnaacgcag 360 
aagagagaag aaagaggaag tgttcacttt tttaatacac cgatttagaa attcgatgcc 420 
ttatatcagt agtcctgagg tactgacagc ccgctctacc tccgccttta cgttgacaat 430 
gt-gaagcag ggtgaataac taggggcata tatatttttt ttttttgtaa gctgtttcat 540 
gatgctttct tcggaatctc cggacaagtt caggaaaaca tctgcatgtt gttatctagt 



50 
120 
30 



500 



— — ' -> — S — — J »- »- ^3 w WW* W W V> SAJj W * \J V 

ctgaagttcn tatccatctc atcacaacaa aaacncccag aacggnttg 549 
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<222> {!)... (669) 
<223> n = A,T,C or G 



<400> 23 

actagtgccg tactggctga aatccctgca ggaccaggaa gagaaccagt tcagactttg 60 

taccctcagt caccagctct ggaattagat aaattcctcg aagatgtcag gaacgggatc 120 

tatcctctga cagcctctgg gctgcctcgg ccccagcagc cacagcagga ggaggtgaca 180 

tcacctgtcg tgcccccctc tgtcaagact ccgacacctg aaccagctga ggcggagacc 240 

cgcaaggcgg tgctgatgca gtgcaacatt gagtcggtgg aggagggagt caaacaccac 300 

ctgacacttc tgctgaagtu ggaggacaaa ctgaaccggc accegagctg tgacctgatg 360 

ccaaaegaga acatccccga gttggcggcc gagctggtgc agctgggcct cattagtgag 420 

gctgaccaga gccggctgac ttctctgcta gaagagactt gaacaagttc aattttgcca 480 

ggaacagtac cctcaactca gccgctgtca ccgtctcccc ttagagctca ctcgggccag 540 

gccctgatct gcgctgtggc tgtcccggac gtgctgcacc ctctgccctt ccccccagtc 600 

agtattacct gtgaagccct tccccccttc atcactcagg anggccgggg gggctcetcg . 660 

nttctaacc " g 6g 

<210> 24 

<211> 442 

<212> DNA 

<213> Homo sapien 

<400> 24 

actagtacca tcttgacaga ggacacacgc tcccaaaacg tctgttacca cacctaaaaa 60 

tcactgccat cattaagca 1 : cagtttcaaa attatagcca ttcatgat-t actcttecca 120 

ga::gactatc attattctag tccttcgaac ttgtaacggg aaaaaaaaca aaaacaaaaa 180 

cctacgatgc acccctcccc agcacatcag acttcaaacc gaaaatcaaa gacatgctat 240 

ggtaatgcac ttgccagtac tacacacttr. ggtacaacaa aaaacagagg caagaaacaa 300 

cggaaagaga aaagccttcc cttgttggcc cctaaactga gtcaagatc- gaaatgtaga 360 

gatgacccct gacgatacct gtatgttctt actgtgtaaa caaaattgct ggcatgaaat 420 

gacccaaaaa aaaaaaaaga aa 442 



<210> 25 

<211> 656 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (656) 
<223> n = A,T,C or G 



<400> 25 

tgcaagtacc acacactgtt tgaattttgc acaaaaagtg actgtaggat caggtgacag 60 

ccccggaatg tacagtgtct cggtgcacca agatgcctcc taaaggctga cataccccgg 120 

accctaatgg ggcagagagt atagccctag cccagtggcg acacgaccac tccctttggg 180 

aggcctgagg tagaggggag tggtatgtgt ttcctcagtg gaagcagcac acgagtgggc 240 

gacaggacgc tagacaaagg ctctagtcag ggcgtcattg tcactcgaga gactgacaca 300 

ctcctagcag ctggcaaagg ggcgctggan gccatggagg anctccagaa acaccagcat 360 

gggctgatcc gaccacttcc tggcatcccg ctcaccttta cgggaagccc tattagangg 420 

acgggacagc ctcccatatc cttgctgcgg agctccggaa cactctctaa atttccccct 480 

attaaaaatc actgccctaa ctacaccccc nccctgaagg aatagaaatg gaactttrcc 540 

tgacatantt ctcggcacgg ggagccagcc acaaatgana atctgaacgt gtccaggctt 600 

cccccganac tcacocacac agaattggt- aaaccctccc tcggaacaag gaaaaa 656 
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<210> 26 

<211> 434 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_reature 
<222> (1) .7. (434) 
<223> n » A,T,C or G 



<400> 26 

actagttcag actgccacgc caaccccaga aaatacccca cacgccagaa aagtgaagtc 60 

ctaggtgtct ccauccatgt ctcaacccgt ccatctacca ggcctcgcga caaaaacaaa 120 

acaaaaaaac gctgccaggc tttagaagca gctccggtct caaaaccacc aggaccrtgc 180 

caccagggct cctttgaaat agtaccacac gtaaaaggga atttggcttt cacctcacc- . 24 0 

aacaactgaa ttgtcaggct ttgatcgata attgtagaaa taagtagcct tctgttgtgg 300 

gaacaagtta taaccagtat tcatctcttc gtctttcgcc actcttttct ctctaactgt: 360 

gtcacccgta ctgt-tgaaa aatactcctc ctatnaaact aaaccaacct gcctcaaaaa 420 



aaaaaaaaaa aaaa 



<210> 27 

<211> 654 

<212> DNA 

<213> Homo sapien 



434 



<220> 

<221> misc_feacure 
<222> (1) . . . (654) 
<223> n - A,T,C or G 



<400> 27 

actagcccsa cacagtcaga aacattgttt tgaatcctcc gtaaaccaag gcactaacct 50 

taataaacca ggatccatct aggtaccact tgatacaaaa aggatatcca taatgaatat 120 

cccacaccgc atcctttaca ttagccacta aacacgccac tgctcgatga agaccttrcra 180 

cagaacccta tggactgcag cacttcactt ggctactcca tacccatgcc ctaaagaggg 240 

gcagctcctc aaaagcagaa acatgccgcc agctcccaag ttttcctcct aactcca^tc 300 

gaatgtaagg gcagctggcc cccaatgtgg ggaggtccga acattttctg aattcccatc 360 

ttctegttcg cggctaaatg acagcttctg tcactactta gattccgacc tttcccaaag 420 

gcgttgatct acaaagaggc cagctaacag cagaaatcac gaccctgaaa gagagatgaa 480 

attcaagctg tgagccaggc aggancccag tatggcaaag gtcttgagaa ccngccatct 540 

ggtacaaaaa aaactttaaa gcntttatgt tataccatgg aaccatagaa anggcaaggg 600 

aaccgttaag aanaatttta agtgcccaga cccanaanga aaaaaaaaaa aaaa 654 

<210> 28 

<211> 670 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_f eacure 
<222> (1? . . . (670) 
<223> n * A,T,C or G 



<40O> 28 

cgtgtgcaca caccgggagg atttccacag ccgcacggtc acagcccuta cggatcgcca 



60 
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ggaaggggcg aaagatatgt gggataaact gagaaaagaa nccaaaaacc ccaacatcca 120 

aggcagctta ttcgaacccc gcggcagcgg caacggggcg gcggggcccc tgcccccggc 180 

gtccccggcg ctcccggtgc ctctcccggc agccccagcg acctgncttt cccnccgagc 24 0 

gcggggccag ccccccccgc ggcgcccacc cacnctcact ccacgctccc ggaaatcgag 300 
aggaagatca ttagticctcc ggggacgttn gtgaccccct gcgacgctga aaaacaccca 



aaaaaanaaa a 



360 



tatagggaac gtgggaaatc ccganctctt tnttatntcg cntgatcccc tgtgttttat 420 

ttgccaaaac gttaccaatc agtgaccaac cnagcacagc caaaaatcgg acntcngctc 480 

tagcccgccc tcacacacag aataagaaaa cggcaaaccc accccacctc tnantttnac 540 

tatcactaan ttttttctgt tgggcaaaag aatcccagga acngccctgg ggccnccgta 60C 

ccanagtcaa ccnagctagt tncatgaaaa atgatgggct ccncctcaat gggaaagcca 56C 
agaaaaagnc 



670 

<210> 29 

<211> 551 

<212> DfJA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (li . . . (551) 
<223> n « A,T,C or G 

<400> 29 

accagtcctc cacagcctgc gaatccccct agacctttca agcatagtga gcggagaaga 60 

agaccccagc gttcagccac cccacccacg cccgatgatt ctgcagaaaa ggctccctcc 120 

ccccctccag ccactgatgg gaaagcactc tccatcagcc ctcaaaatca gcaagaacct ISO 

tcagtaccag agg-gcctga cgttgcacac ccgccacttg agaagctggg accctgtctc 240 

cctcccgact taagcegtgg cccagaagtc acagcaccgg tagcctcaga tzcczczzac 300 

cgtaacgaac gtcccagggc agaaaaagag gacacncaga cgctcccaaa ccctcctrcc 360 

aaagcaatag ccgacgggaa gaggagctcc agcagcagca ggaacaccga aaacagaaaa 420 

aaaag^gaaa tcgggaagac aaaagctcaa cagcatttgg taaggagaaa aganaagatg 480 

aggaaggaag agagaagaga gacnaagatc nctacggacc gnnncggaag aagaacaagn 54C 



551 



<210> 30 

<211> 684 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (684) 
<223> n * A,T,C or G 

<400> 30 

accagcccca cctggaaaaa gcccgggttg gaagaagccg tggagagtgc gtgtgcaatg 60 

cgagactcat ctctnggaag catccctggc aaaaatgcag ctgagcacaa ggttatcact 120 

gtga-agaac ccggaccgct tcttgagata atagagacgc tgcagtcxga agagacttcc 130 

agcacctccc agtcgaatga accaatgatg gctitccgagc caactttacc ggctcaggaa 240 

ccacgagaga tgac-gcaga tgtaatcgag cncaaaggga aatccctcac caactcagaa 300 

ggcggcgaca ttrgtgaaga gtcttcctac aaagcaattg tcacgccgac tacgaaagaa 360 

aaatgccccc gttgccggaa gcatacagcg ggagtcttca gatacaccgz gtccccgacg 420 

tgcagaagtc gccagtggga aaacagcacc aacagctcac ccgagcaaga acccccctga 480 

cagtactggg ccagaagtcc ggacggacta tccacaacat aggaaagaaa gccaagaat-: 540 

aggtnacgag tggacgagca aacggcggan ga-ggggaac ccaaaccaga actacggaag 6 00 
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aagtcntccc tgttactata gaaaggaact atgtttattt acatgcagaa aatacanatg 660 
tgtggtgtgc accgtggatg gaan ' 684 

<210> 31 

<2ll> 654 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 

<222> (1) . (654) 

<223> n « A,T,C or G 

<400> 31 

gcgcagaaaa ggaaccaata tctcagaaac aagc::taata ggaacagctg cctgtacatc - 60 

aacaccctct cagaacgacc cagaagttat catcgtggga gctggcgtgc ttggctccgc 120 

ttcggcagct gtgctctcca gagacggaag aaaggcgaca gtcatcgaga gagacttaaa 180 

agagcccgac agaatagttg gagaacccrr gcagccgggc ggttatcatg ttcccaaaga 240 

ccctggtcct ggagacacag tggaaggtc^ -gacgcccag gctgcaaacg gtcacatgac 300 

tcatgancag ggaaagcaaa tcagangccc agattcctta cccrctgtca gaaaacaacc 360 

aagtgcagag cggaagagcr ccccatcacg gaagactcac catgagcccc cggaaagcag 420 

ctacggcaga gcccaatgca aagcttattg aaggtgttgc gctacagtta tcagaggaag 480 

atgatgttgt gatgggagtc cagnacaagg ataaagagac cgggagacac caaggaaccc 540 

cacgctccac tgaccgttgt cgcagatggg cttttcccca anttcaggaa aagcctggcc 600 

tcaacaaagc tcctgtatca ctcatttggc -ggcttct-a tgaagaacgc nccc ~ 654 

<210> 32 

<211> 673 

<212> DNA 

<213> Mono sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (673) 
<223> n = A,T,C or G 

<400> 32 

accagcgaag aaaaagaaat tccganacgg gacaaaaacg ctcttcaaaa catcattctt 60 

taccacctga caccaggagc tttcattgga aaaggattcg aacctggcgc cactaacatc 120 

ttaaagacca cacaaggaag caaaaccttt: ctgaaagaag taaatgatac actcctggcg 180 

aacgaattga aatcaaaaga atctgacatc atgacaacaa acggtgtaac tcatgttgta 240 

gacaaactcc tctatccagc agacacacct gtcggaaacg accaactgct: ggaaatactt 300 

aataaatcaa tcaaatacac ccaaattaag cttgttcgtg gtagcacctt caaagaaatc 360 

cccgcgaccg cctatnagcc aattattaaa aaatacacca aaatcatcga tgggagtgcc 420 

tgtgggaaat aactgaaaaa gagaccgaga agaacgaacc actacaggtc ctgaaacaaa 480 

atacccagga tccctactgg aggcggagaa acagaagaar tctgaagaaa ttgttacaag 540 

aagangtccc aaggccacca aattcattga aggcggtgac ggtctctat- tgaagatgaa S00 

gaaatraaaa gacgctccag ggagacnccc catgaaggaa tcgccagcca caaaaaaatt 560 

cacggaccag aaa 573 

<210> 33 

<211> 673 

<212> DNA 

<213> Homo sapien 
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<220> 

<221> misc_feature 
<222> (1) . . . (673) 
<223> n « A,T,C or G 

<400> 33 

actagttatt tactttcctc cgcctcagaa ggcttttcag actgagagcc taagcatacc 60 
ggatccgttg ttccttctgg gccccacctc atcagtgtgc acagcggcag aaattataaa . 120 

gaaggttgaa aggagcaggg aaaagatcca gaagcatgtt agttcgacat catcatcct- 180 

tcttgaagta tgatgcatac, tgcattattt tatttgcaaa ccaggaattg cagtctgagg 240 

atcacctaga agggcaagtt caagaggaca tgaagatttg agaacccttt aactatccat 300 

tgaccaaaaa tgaacattaa tgttnaagac ttaagacttt aacctgctgg cagtcccaaa 360 

tgaaactatg caactttgac atcatattcc ttgattcaaa ttgggctttt gtgattgant 420 

gaaactttac aaagcatatg gtcagctatt tnattaaaaa ggcaaaacct gaaccacctt 480 

ccgcacttaa agaagtctaa cagtacaaat acctatctat cctagacgga tntatctntt . 540 

tntacctcta aatactgtac tatttatggt nggtggggct ttctraccaa tacacaaacn 600 

aacttatcat ttcaanggca ttctatttgg gttcagaagt tgatcccaag nantgcacac 660 

ttcgccactg cnc " g73 

<210> 34 

<211> 684 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (684) 
<223> n =• A,T,C or G 

<400> 34 

actagtttat tcaagaaaag aacttactga ttcctctgtt cctaaagcaa gagtggcagg 60 

tgaccragggc tggtgtagca tccggttcct ttagtgcagc taactgcatt tgtcactgat 120 

gaccaaggag gaaatcacta agacattcga gaagcagtgg tatgaacgct cttggacaag 180 

ccacagccct gagccttaac cctgtagctt gcacacaaga acgagctcca cctccccctc 240 

ctcaggagga atctgtgcgg atagattggc tggactttcc aatggttctg ggttgcaagt 300 

gggcactgtc atggctgggt atggagcgga cagccccagg aaccagagcc tcagcccggc 360 

tgcctggttg gaaggcacag gtgttcagca ccttcggaaa aagggcataa agtngtggcg 420 

gacaattctc agtccaagaa gaatgcattg accattgccg gctatttgct tncctagtan 480 

gaattggatn catttttgac cangatnntt ctnctatgct ttntcgcaac gaaatcaaat 540 

cccgcattac ccacaagtgg tatgaagccc cgcnnccccc agagaggctg ttcaggcnac 600 

gtcttccaag ggcagggcgg gttacaccat tttacctccc ctctcccccc agatcatgna 660 

cncagaagga atttntttcc tccc " 684 

<210> 35 

<211> 614 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (614) 
<223> n = A,T,C or G 

<400> 35 

actagtccaa cgcgccngcn aatattcccc tagcagccta ct-ccttacc cccgaaca^- 60 
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ggtaagatcg agcaatggct tcaggacatg ggttctcttc tcctgtgacc attcaagtgc 120 

tcactgcatg aagactggct tgtctcagtg cntcaacctc accagggctg cctcttggcc 180 

cacacctcgc ccccr.gttag tgccgcatga cagcccccac canacgacct cggccaagtc 240 

acggcttctc tgnggtcaat gttggtnggc tgactggtgg aaagcanggt ggaccaaagg 3C0 

aagncncgtg agcagncanc nccagctctg caccagcagc gcccccgccc tactngggtg 360 

tcccr.gttcc ccccggccct gngtgggcta nggcctgatt cgggaanatg cccctgcang 420 

gaaggganga taantgggat ctaccaattg attctggcaa aacnatntct aagattntcn 480 

cgctttatgt ggganacana cccanccctc attcnntgct gnanatnaca ccctactcgt 540 

gnccgancnc gccttcgatt ctcgganaca cnccantnaa tactggcgtt ctgccgctaa 



600 



aaaaaaaaaa aaaa ~ " ' 614 

<210> 36 

<211> 686 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 

<222> (1} .7. (686) 

<223> n = A,T,C or G 

<400> 36 

gtggccggcc cggctctccg ctcctcccca ssccctactt ccccccctcc ctccctttcc 60 

ctccctcgcc gactgttgct tgctggtcgc agactccctg acccctccct cacccctccc 12C 

taacctcggt gccaccggat tgcccctctt — cctgttgc ccagcccagc cctagtgtca' 180 

gggcgggggc ccggagcagc ccgaggcacc gcagcagaag ananaaaaga cacgacnaac 240 

ctcagctcgc cagcccggtc gccngcttcc cgccgcacgg caannagaca gacgccgc^c 300 

acctgccczg ggcacacgcg acccgtggtt gat^tggccc tcagtggcat caccctcatg 360 

ggtattcccc aatcagcgcr. cgcaaagatg gctaacctac gctacgccag ggagatacag 420 

gagaccggat cggaacattc ctggggccta aaggtccgtc tggggcgcaa cactgaataa 480 

ggatgccacc aaagcagcta cagcagccgc agacttcaca gcccaagcgt gggatgccgt 540 

ctcagganat naattgacaa cctggctcat aacacattgc caagaatgcg gatttcccca 600 

ggacattatc attcgtttac cggggganag gacaactgtc tcncntaccr taattgaaca 660 

aactnaaaca aaanctaagg aaaccc 63 g 

<210> 37 

<211> 681 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...(681) 
<223> n = A,T,C or G 

<400> 37 

gagacanacn naacgccang agaanaaaag angcacggaa cacaanccag gcncgatggc 60 
caccttccca ccagcancca gcgcccccca gcngccccca ngnccggang accangactc 120 
cancccgnat caacctganc tccatccctg gcccatnccz acctcggagg tggangccgn 180 
aaaggtcgca cnnncagaga agctgctgcc ancaccancr gccccnnccc cgncgggctn 240 
nacaggaaac tggtgaccnn gctgcanaat zcatacagga gcacgcgang ggcacnnnct 300 
cacactgagt cnnngacgan gcctnaccan ggacctnccc cagcnnatcg annacnggac 360 

420 
180 



tgcggaggaa ggaagacccc gnacnggacc ctggccggcn Cgccaccccc ccacccctag 
gaccatnccc cctgaccgag tctctgaggg gcracccgaa cccgcc-cca cccccracca 
nacnntgccc natcgggacc gacangctgg ggatnggagg ggctatcccc cancaccccc 540 
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tnanaccaac agcnacngan natnggggct ccccngggcc ggngcaacnc ccctncaccc 600 
cggcgcnggc cttcggtgnt gccctccntc aacnaactcc naaanggcgg gccccccngc 660 
ggacccctcn ttgctccctc c 631 

<210> 38 

<211> 687 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (637) 
<223> n = A, T, C or G 



<400> 38 

canaaaaaaa aaaacatggc cgaaaccagn aagctgcgcg acggcgccac ggcccctctt 60 

ctcccggcct gtgtccggaa ggttcccccc cgaggcgccc cggctcccgc aagcgaagga 120 

gagggcggga cntgccgggg ccggagccca naggccc-cg ggccgccrtg ctcccccgcc 180 

atcgcaaggg cggcgccaac ctnaggcccc cccgcaaagg cccccnangc ggnagcggcg 240 

gggcgctgtg anaaccgcaa aaanaacgct gggcgcgcng cgaacccgcc cacccccgcg 300 

aaggananac ttccacagan gcagcgctcc cacagcccan agccacr.ct- ctaacgtgat 350 

gcaccccagc aagtrcccgn cggggaagct caccgctgcc aaaaaanczc ttcgcrccac 420 

cggcgcacna aggggangan ggcangangc tgccgcccgc acaggtcacs tgatcacgtc 480 

gcccgcccca ntccgcttt- gcgaatctcc acctcgttca accccacccg ccgccctccc 540 

c-ccccgcgc cttcccctna ccctaanaac cagcctcccc tacccr.at.ng tanttnccct 600 

gcncnngtng aaaccaattzc ggtccnccgg aaccccccr.c ccgtggcaac tgctnaaaga 660 

aaccgccgtt: ctgnccaccg cngcccc 687 

<210> 39 

<2ll> 695 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_feature 
<222> (1) . . . (695) 
<223> n » A,T,C or G 



<400> 39 

actagtccgg cctacaatag tgtgattcat gtaggactcc ttccatcaat ccaaaacccc 60 

cagaaaaacg tatacagatt atataagtag ggataagacc tctaacattt ctgggctctc 120 

tgacccctgc gccagactgt ggaaagggag tattattata gtacacaaca ctgctgctgc 180 

ctcactagcc ataacatgat aggtgctgaa ttgtgatcca caatttaaaa acactgtaac 240 

ccaaactttt etttttaact gtagaccatg catgtgaatg ttaatgttaa tttgtccaan 300 

gttgctatgg gtagaaaaaa ccacacgcct taaaatttta aaaagcaggg cccaaactta 360 

ttagcccaaa attaggggca tgtttccagt ttgttattaa ntggttatag ctccgtttag ' 420 

aanaaatcna ngaacangac ttngaaantt aagntgacat catttnccag tgacttgtca 480 

attcgaaacc anacacggca ccttccgtct tggtnctatc ggnntt-gaa tccaancnca 540 

ntccaaatcc tntcggaaac ngtccnttca acttttucac nanatcttac cttercatcc 6C0 

cggaacggcc ctactcaang ttaaaagggg ggggnnccac naccactcr.t: gaacaaaact 660 

naatatatat ccccggtccc ccaaaactta aggng 695 

<210> 40 
<211> 674 
<212> DNA 
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<213> Homo sapien 
<220> 

<221> misc_feature 
<222> (i) . . . (674) 
<223> n » A,T,C or G 



<400> 40 

actagtagcc agctgggagt ggttgctata ccttgacttc atctatatga acttccactt SO 

tatcaaataa cagaaaagaa aatcccggtg cttgcagtag agttatagga cattccacgc 120 

ttacagaaaa catagccacg actgaaatca aatagtaaag gctgttctgg ctttctaccc 180 

tcttagctca tcctaaataa gtagtacacc cgggatgcag tgcgtccgaa gtgctaatca 240 

gttgtaacaa tagcacaaac cgaacttagg atgtgtttct tctcctctgt gtttcgacct 300 

tgatcaattc tttaattttg ggaacctata atacagtctt cctattcttg gagataaaaa 360 

ttaaatggac cacegacatc taagucactc tgcttctcat ctnaatatcc catatcccgz - 420 

atcagganaa ancacctccc agcacagccc cctctcaaac cccaccoaaa accaagcacc 430 

cggaacgagc cccccttatt tccgaantgt ggatggtata acccatatcn ctccaatcrr 540 

cgnccgggtt gggcactaat tcgaaccgtg cacgaaaagn ggnaatcttc ncctcgggrc 500 

aaantttncc ggccaatctg nctngncaaa tccaatctnc ttcaagggcg tctttacaaa 550 
atccgctact cngg 

<210> 41 
<211> 657 
<212> DMA 

<213> Homo sapien . 



<220> 

<22l> misc_£eature 
<222> (I) . . . (657) 
<223> n = A,T,C or G 



<400> 41 

gaaacatgca agcaccacac actgtttgaa ttttgcacaa aaagtgaccg tagggatcag 50 

gtgatagccc cggaatgtac agcgccttigg cgcaccaaga tgccttctaa aggctgacat 120 

acct-gggac cctaatgggg cagagagcat agccctagcc cagtggtgac atgaccac-r 130 

cctctgggag gctgaagtta aagggaatgg catgtgttct ctcatggaag cagcacatga 240 

atnggtnaca ngatgttaaa ncaaggntct ancccgggcg tcttgccatt tgaaaaancg 300 

acacactcct ancanctggt aaaggggtgc tggaagccac ggaagaactc taaaaacat- 360 

agcacgggct gatctgatta ctccctggca tcccgctcac ttttatggga agtcttacta 420 

naaggatggg ananutttcc atatccttgc cgttggaact ctggaacact ctctaaatt. 480 

ccctctatta aaaatcactg ncctcactac acctcctcct tganggaata gaaatggacc 540 

tttctctgac tcagtccttg gcatggganc cagcccaaat taaaatctga cttntccggc 600 

ctctccngaa ctcacctact tgaattggta aaacctcctt tggaattagn aaaaacc 657 

<210> 42 

<211> 389 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_f eature 
<222> (1) . . . (389) 
<223> n * A,T,C or G 



<400> 42 
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accagtgctg aggaatgtaa acaagtttgc tgggcctngc gagacttcac caggttattt 60 

cgacagctca cacccctgca ctgcgcccgt cacccaggaa cgtctttttt aattagaaga 120 

caggaagaaa acaaaaacca gactgtgtcc cacaatcaga aacctccgtt gtggcagang 130 

ggcccccacc gccaccaggg tgtcccgcca gacagggaga gactccagcc ctctgaggcc 240 

atcccgaaga atccctgttc gggggttgtg aaggaaaatc acccggactc aaaaagacgc 300 

tgtcgcctgc ccgcgtngtn gggaagggac tggtctcctg gtgaatttct caaaagaaaa 360 

ataccttaag ctaagaaaaa aaaaaaaaa " 339 

<210> 43 

<211> 279 

<212> DNA 

<213> Homo sapien 



<400> 43 

actagtgaca agcccccggc ctcgagatgt cttcccgtta aggagatggg cctcttacag - 60 

gtaaaggata aaatgaacga gtz:ctgtcat cattcactat tctagaacct gcacgaccct 120 

tactgtgtta gctctttgaa tgtccttgaa actttagacc ttcxttgtaa acaaacaaca 190 

cgcccctatc attgtataaa agccgttacg tgcaacagtg cggagacccc tgcccgac-c 240 

aa^aaaacac ccaaacactg aaaaaaaaaa aaaaaaaaa 279 

<210> 44 

<2ll> 449 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (449) 
<223> n « A,T,C or G 



<400> 44 

actagtagca tcttttctac aacgtcaaaa ttgcagaagt agcttatcat taaaaaacaa 60 

caacaacaac aataacaaca aaccctaagc gtaaatcagt tattctaccc cctaccaagg 120 

acaccagccc gctttctccc ttctttctcc tgggaacaac cgtgggcttc tccccaaact 180 

tctacagcct ccctcccctt ctcatgcttg agctcccccg tctgcacgca tgcgctgtgc 240 

aagantgggc tgtctngctt ggantncggt ccnagtggaa ncacgctutc ccttgttact: 300 

gttggaagaa actcaaacct tcnancccta ggtgttncca ttttgtcaag tcatcactgc 360 

atttttgtac cggcatcaac aaaaaaagaa acnaaatatt gttccatcaa acttcaataa 420 

aacttitaaaa gggaaaaaaa aaaaaaaaa 449 

<210> 45 

<211> 559 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_feature 
<222> (1)...(S59) 
<223> n - A,T,C or G 



<400> 45 

accagcgtgg gggaaccacg gacacctaaa gtcaatctgc gaaataatcc ttttat'caca 60 

cactcactga agtctttgag tcccagagag ccatrctacg tcaaacaccc caagtacrr- 120 

ttgagagccc agcatcacac caacacgccc gcgcagccca aaccgaagcc cgcaggcaaa 130 

ctcgaagctic cgcccgccat tcaaacagat gaaggcaaga gcactgccac tcgacnaaic 240 
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ggcgaagctc ttggaaaaaa ttnactagaa tactctctgt gttaagttaa ttacataagt 300 

tgtattttgt taactttatc cctctacacx acaattatgc ctttgcatat acattttgta 360 

tgacggatat ctataatcgc agactttgtt trcacaagct aatactgaag actcgactga 42C 

aataccatgt atctagccca tagtattgta cttaactttt acagggtgaa aaaaaaatcc 480 

tgtgttcgca ttgactatga tatcccgaat aaacatggga atatatttca atgtgggtaa 540 

aaaaaaaaaa aaaaaggaa ^ 559 

<210> 46 

<211> 731 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (I) . . . (731) 
<223> n = A, T, C or G 



<400> 46 

accagcccta gtaccacggc tgccatagac 
ccaggttccc taacaattgt ttgaaactga 
ac^gtcatgt atatggcgta tacgggacgc 
natacatatg catacacacg cataatacac 
cacacat3ta cacatatatg cacacatatn 
ggggcaaccg tatcccctcc ctctgcctgc 
ctrgacccrc tttggataag agtct^atct 
gac::c:at: ccagaatacc tctcacaccr 
ataagatcgt agtacgaaag antctgcrna 
ccacaaatta aat zgcaaaa tgatggtttg 
acgcaaccgg gcacctgtta tatcaaagaa 
accctcacat ngccccctct gacctgantt 
taggnttggg c 

<210> 47 

<211> 640 

<212> DNA 

<213> Homo sapien 



gcaaccacta catcccaccc agttcctccc 60 

atatatatgt ttacgcatgc gtgtgtgc~z 120 

gtgcagctt- cagttataca tatattcata 180 

atatacacac gcatacacxt gcataacaca 240 

atcacxgagt cccaaagtga gtccttactr 300 

ccactgggcc tctgcaagac atagcaatrg 360 

ccggcactct: tgactctagc cttaacctta 420 

atcrcaaaac ccaaganggg taaagangtc 460 

gccaaattac atcccaggaa acccatccat 540 

^cgcatccga aaaaatgtcc agaacaagaa 600 

cctcrnactta tcaagtctcc tcacagcnan 660 

aatananact, tgaataacga atagttaaz- 720 

731 



<220> 

<221> misc_feature 
<222> (1) . . . (640) 
<223> n A,T,C or G 



<400> 47 

tgcgngccgg tttggcccct ctttgtanga cactttcatc cgccctgaaa ccttcccgac 60 

cgtcaacaac tcctcaggcc cccgcctgca cagggtcttt tcteantttg tcgcctaaca 120 
gcacaccaaa tgtgacatcc ctccaccaat atngactncr ccataccaca ccntcnatgg " ISO 

anacgactnc aacaattttt cgatnacccn aaanaccggg ggctnnaana agtacanccc 240 

ggaccagcac ggacctgtcn gcnaccaang gaacaanagt nntgaacat- tacacaacci 300 

ctggcacgtc ttaccgaaag anagaaacat gcctctnncc cnagaccacg aggncaacca 360 

caganaccgc caatgccaag tccgagcggc cagaccaggt aatacatccc acggacgcac 420 

tacatacntt gtccccgaaa nanaagatgc cctaanggct ccttcanact ggcccngaaa 430 

acanctacac ctggcgcctg ganaacanac ccctcggaag accatctggc acaagttccc 540 

cccagcgggc ttrnccccgg cacctanctc accanatcna cccggaancc actcttcgcc 600 

ncggcnctnt nccgggacca ntctccccac aaccgnaccc $ 4 o 
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<210> 48 

<211> 257 

<212> DNA 

<213> Homo sapien 



<400> 48 

accagtatac gaaaacgtaa atatcactcg tgtactcaaa caaaagttgg ccttaagctc 60 

ccaccccgag cagccctgga aacccaacct gccccxttta gcataaccac actctccaaa 120 

tgattttctt tgtticctgaa aaagcgattt gtattagttt tacatctgtc ttttggaaga 180 

tcatatttgc atatgtatca ccataaaaca tcraaataaa aagtatcttc agagtgaaaa 240 

aaaaaaaaaa aaaaaaa 2^7 

<210> 49 

<211> 652 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feacure 
<222> (1) . . . (652) 
<223> n * A,T,C or G 



<400> 49 

accagttcag atgagtcgct gctgaagggg 
cccacttacc tgaactc'ta agtcataaac 
gcrgacacca gaaactcccc acttctgtat 
tggggaaaaa aaccttetxt taaaatggct 
caaacttctt tctgtctcca aaacttgaaa 
ctcccaaagc tctccccaca tctetaaagt 
ttcxttaaag cagctacacc ccaacccacg 
aacagcangg ttat-gaagc agctttctca 
tttatcgtat tcgtanaata caatttttgt 
gatgcctccc atatagagtg aaatatccca 
cgcataaccg cacaaacgaa cagtgtatac 

<210> 50 

<211> 650 

<212> DNA 

<213> Homo sapien 



cccccttgtc 


attcccatta 


taacccaact 


60 


gcataacgac 


ttacgaatta 


gcacagt.caa 


120 


^acactacca 


aataggaaac 


accggaaaga 


180 


tagaaagttc 


ccagatcacc 


t-gaaaattc 


240 


aiatgtagat 


ggacccacgc 


ancaacaccg 


300 


gcgacttccc 


tcttaatata 


cacatttat: 


360 


accttggaga 


tacacctatn 


aaaccaacac 


420 


aacgttgcct 


cagatgtgca 


agctgcaaac 


480 


tctaaactgt 


atttcaacct: 


acccccccaa 


540 


ngataactgc 


ttctgtgccg 


tcgcactcga 


600 


ccctcggttg tgcactnacc 


cc 


652 



<220> 

<221> misc_f eature 
<222> (1) . . . (650) 
<223> n = A,T,C or G 

<400> 50 

ctgcgccccg atttttctag ggcctgtgcc ctgccccact tatagggtct agaatgcctg 60 

tgccgagcaa aaaggagacg cccaatatcc aaagctgcca aatgctctcc tcgccataaa 120 

gaccccgcgc aaccgtgtga acacttggga ctttcctcct ctgtcccgag gccgtcgcct 130 

gccttctttt ttgggttctc tctagaagac tgagaaatgc acatgacagg ctgagancac 240 

ctccccaaac acacaagccc tcagccacan gcagctcctc cacagcccca gcctcgcaca 300 

ggctcctgga nggccgcctg ggggaggcag acatgggagr gccaaggtgg ccagacggt: 360 

ccaggactac aatgccccca tttttaactg zzzgccaczg ccgcccccac ccctgcccgg 420 

ctccggagca ccgrctgccc canacaagcg ggancgaaac gggggtggcg gggaacactg 48 0 

acccccanct agggggcgcc taactgaaca gtagggatan aaggtgcgaa cccgngaant 540 
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gctttcataa attatnttcc ttgttanatt tattctttaa cttaaccccc gttnaaccgc 600 
ccngggaaaa ggggaaaaaa aaaaaaaaat tctnctcaaa cacatgaaca 650 

<210> 51 

<211> 545 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (545) 

<223> n = A,T,C or G 

<400> 51 

tggcgtgcaa ccagggtagc tgaagtttgg gcctgggact ggagactggc cattaggccc • 60 

cctganactc cagctccctt ccaccaagcc cagccccgcc acgtggcaca gggcaaacct 120 

gac— ccttt gggcctcagc ttcccccccc cctcacgana tgaaaagaat accactctct 130 

ct-gc-ggtc taacnttgcc ggacncaaag tgtngccacc atcgccgcat cgggcaatan 240 

gtncaaaacc gcagaagctc actgcctatg agaggaanta agagagacag tggacganag 300 

ggacanaagg agtcattatt tggtatagat ccacccnccc caaccctccc ctcctcaatc 360 

cctgcncccc atgtntctgg tntggtgagt cccttgcgcc accanccacc acgctttqca 420 

ttgc-gccac cctgggaagg gggcgnaccg ccccacaact cgtcgccatc gttcganatg 430 

cazgczztcz tnatnaaaca aanaaannaa cgctcgacag ngtttaaaac aaaaaanaaa 54 0 



<210> 52 

<211> 678 

■ <212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 

<222> (1) . . . (678) 

<223> n * A,T,C or G 

<400> 52 

actagtagaa gaactttgcc gcttttgtgc ctctcacagg cgcctaaagc catcgccatg 60 

ggaggaagac gatttggggg gggagggggg gggggcangg tccgtggggc ttcccctanc 120 

ntacctccac ntccantgnn cnntgtcgcc tcttcccccg ccncactnga anttantccc 180 

tggnccccnn nccccctccn ncctncncct cccccctccg ncncccccnn ctttctncan 24 0 

nctcccccat ccccntcccc cctnanngtc ccaacnccgn cagcaatnnc ncacccnctc 3C0 

nctccncncc tccnnccgct cttctnttcc cnacntntnc ncnnncnccn cgccnntnaa 360 

annccctccc cnctgcaanc gatcctcccc ccccncnnan ctntccactc cncncctctc 420 

ncncgctcct ncccntcnnc ccacctcccn ccttcgnccc cantacnctc nccncccctn 480 

cgnnccnttn nnntcctcnn accncccncc tcccctcncc cctccccccc ccggtntntc 540 
cctctcccnc nncncnncct cnncccnccc nngcgnccnc ctcccccccn cnccnccntc " 600 

ccttcntcnc cantccatcn cntntnccat nctncccncc nctcacnccc gctncccccn 660 

r.ccrcctcca cacngtcc g 79 

<210> 53 

<211> 502 

<212> DNA 

<213> Homo sapien 



<220> 
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<221> misc_feature 
<222> (1) .7. (502) 
<223> n =* A, T r C or G 

<400> 53 

tgaagatcct ggtgtcgcca tgggccgccg ccccgcccgc tgttaccggt actgtaagaa 60 

caagccgtac ccaaagtctc gcctccgccg aggcgtcccc gatgccaaaa tccgcacctt 120 

tgacccgggg cggaaaaang caaaancgga tgagtctccg ct~tgtggcc acatggtgtc 180 

agatcaatat gagcagctgt cctctgaagc cctgnangct gcccgaattn gtgccaacaa 240 

gtacatggta aaaagtngtg gcnaagatgc ttccatatcc gggtgcggnt ccaccccttc 300 

cacgccatcc gcaccaacaa gatgttgccc tgtgctgggg ctgacaggct cccaacaggc 360 

atgcgaagtg cctctggaaa acccanggca ctgcggccag ggctcacact gggccaattn 420 

atcacgtcca tccgcaccaa ccgcagaaca angaacntgt naatcnaagc cccgcccagg 480 

gncaanttca aatttcccgg cc ~ ~" 502 

<210> 54 

<211> 494 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_teat:ure 

<222> (1) . . . (494) 

<223> n = A,T,C or G 

<400> 54 

actagcccaa gaaaaacacg cttaatgtac attacaaagg ctccgcatat gtcaacccgt 60 

cctaacgcca aaagcttgc- ttgtccacaa cttcctcaag acctcctcag aaagggac^c 120 

gttngcctta acgaacactg tcgggaaaaa acacagnaca atgagtgaaa agggcagaac 180 

caagaaattc ctacacctta gcgaccccaa gaagaatgag tatccacact tagacggcac 24 0 

attacgagga ct-taatctt cccttaaaca caataatgtt ttctttctcc cctcatccac 300 

acga-cccta 3gtatatttt tcatgcagga cagtttctca acctcgacgt acagtgaccg 360 

tgctaaaccc tccttccagt ggcaacctct ataaccctca aaatatggtg agcaccrcgc 420 

ccgtztcgaa ngggatacga cnatnaaccc atcagacggg aaatcctgtt cccaagcuag 480 

aaaaaaaaaa aaaa 4 o 4 

<210> 55 

<211> 606 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (I) . . . (606) 
<223> n >= A,T,C or G 

<400> 55 

actaccaaaa agcagcactg ccaaataatc cctaacttcc caccaaaaat ataacgaaac 60 

gacg.taagc ttrctgaaaa gcttaggtta aacccactgt tgtcagacca atgtattcgt 120 

tgc — ccctt tacccggaac gtggcattag ctttttnacr ctaaccctict ctaact-tta 180 

tccaattcca tgacttaagg ttggagagct aaacaccggg acttttiggac aacagaccga 240 

cagtcctgca caactataac cggcactgta catagaaagg acatggctac cctrcgccaa 300 

acccgcacct: tccaaatacc aaaaaaggga aatgaagcat aaaccaacrc ctgtacaat- 360 

tgcr-gaaac acganttcta tctigctcaat atcanggccc tgccctccnc cgttagtczc 420 

tcgcgacccc gcgcaaaacc gccctcacta aacaccaaac agncaagccc at tcccrggt 480 
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accagctaca aattccgtcc catattctac ntaacaattt aaactaactg aaatatctct 540 



aaa 



600 
606 



anatggtcta cttctgccnt ataaaaacna aacttgantt nccaaaaaaa aaaaaaaaaa 
aaaaaa 

<210> 56 

<211> 183 

<212> DNA 

<213> Homo sapien 

<400> 56 

actagtatac ttaaacctac aggcttattt gcaatgtaaa ccaccacttt aacgtaccgc 60 

aattaacatg gttataatac gtacaaccct tccctcatcc catcacacaa cctttttcgc 120 

gtgcgataaa ctgattttgg tttgcaataa aaccctgaaa aataaaaaaa aaaaaaaaaa 180 



183 



<210> 57 

<211> 622 

<212> DNA 

<213> Homo sapien 

*220> 

<22l> misc_feature 

<222> (1) . . . (622) 

<223> n = A,T,C or G 

<400> 57 

actagtcact actgccttct ccttgtagct aatcaaccaa catcctcccc ctgcccgtgg 60 

gcagcggaga gtgctgctgg gtgtacgccg cacctgccca ctgagtcggg gasagaggat 120' 

aaccagcgag cactgttctg ctcagagccc ccgatctacc ccacccccta ggatccagga 180 

ccgggtcaaa gctgcatgaa accaggcccc ggcagcaacc tgggaatggc tggaggtggg 24 0 

agagaacccg acttctcctc ccctctccct cctccaacac tactggaacc ctatcctgcc 300 

agggatcttc tgagcttgtt tccctgctgg gcgggacaga agacaaagga gaagggangg 360 

tccacaanaa gcagcccttc tttgtcctct ggggttaatg agcctgaccc anancccatg 420 

gaganaccan aagcccctga tttttaattc ccntnaaatg ttcgaagcnc atatntacac 480 

atatatattt ctttnaacnt ttgagtcttc gatatgtctt aaaatccanc ccctctgccn 540 

gaaacccgaa ctaaaaccat gaanaaaaat gtttncctta aagatgccan taattaactg 600 

aaacttgaaa aaaaaaaaaa aa 622 

<210> 58 

<211> 433 

<212> DNA 

<213> Homo sapien 

<400> 58 

gaacaaattc tgattggtta tgtaccgtca aaagacttga agaaattcca tgattttgca 60 

gtgcggaagc gttgaaaatt gaaagccacc gctcttccac ttgctcacac agcaaaggga 120 

tcctttcagc tgccagcgtc gaataacgta tcacccagag cgacgctacc tgtgacagtc 13 0 

accagcttta agctgaacca ttttatgaat accaaataaa cagacctctc gtactgaaaa 240 

cacacccgcg acttcaatcg cgctgcctgg acagaaatat ttttacsggc tcttctgaat 300 

tgacagcaaa cctgtccatt atgaatggcc taccgcccta ttattcgctc cgactcgaat 360 

ttatccacca aagactucat ttgtgtatca tcaataaagt tgcatgtwtc aactgaaaaa 420 



aaaaaaaaaa aaa 



433 



<210> 59 
<211> 649 
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<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . (649) 
<223> n => A,T,C or G 

<400> 59 

accagtcatt atccgacttt cnggttataa tcactctaac gagtgtgaag tagcctctgg 60 

cgccattcgg atttgcattt ctctgacgag cgatgctatc aagcaccutt: gctggtgctg 120 

tcggccatat gcgcatgttc cctggagaag tgtctgtgct gagccttggc ccacttttta 180 

atcaggcgtn tgtcctttta ttactgagtt gcaaganttc tttatatatt ctggactcca 240 

gacccttacc agatacacgg tttgcaaaca tcttctccca ttccgtgggt tgtgttttca 300 
cctrtatcgat aatgtcctta gacatataat aaatttgtat tttaaaagtg acttgatctg . 360 

ggctgtgcaa ggcgggctca cgcttgtaat cccagcactt: tgggagaccg aggtgggtgg 420 

atcatatgan gangccagga gttcgaggtc agcctggcca gcacagcgaa aacxcgcctc 480 

tacnaaaaat acaaaaatta gtcaggcacg gcggtgcacg tctgtaatac cagcttctca 540 

ggangctgan gcacaaggac cactcgaacc ccagaangaa gangttgcag tganctgaag 5CC 

atcacgccag ggcaacaaaa atgagaacct gcttaaaaaa aaaaaaaaa 649 

<210> 60 

<2il> 423 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc__f eaturs 

<222> (1) . . . (423) 

<223> n * A,T,C or G 

<400> 60 

actagtccag gccttccagc tcactgacaa acatggggaa gtgtgcccag ctggctggaa 60 

acccggcagc gataccatca agcctgatgt ccaaaagagc aaagaacacr rctccaagca 120 

gaagtgagcg ccgggctgct ttagtgccag gctgcggtgg gcagccatga gaacaaaacc 180 

tcttctgtat ttttttcttc cattagcana acacaagacc cngattcagc cgaatcgcgg 240 

tgtctt:acaa ggcagggctt tcctacaggg ggtgganaaa acagcctttc ttcctrtggr 300 

aggaacggcc tgagttggcg ttgtgggcag gctactggcc tgtatgatgc attagtagag 360 

caacccatta atctcttgta gtttgtatna aactcganct gagaccttaa acaaaaaaaa 420 



<210> 61 
<211> 423 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> U) . . . (423) 
<223> n « A,T,C or G 

<400> 61 

cgggactgga acgcaaagcg aagttcggag ctctgagcac gggctcctcc cgccgggccc 60 

tcccrcccca gacrccagag ggagaggccc accccgccca gccccgcccc agcccccgct 12 0 

caggtctgag catggccggg agtcgggggc cacaggcctic cagccgrgc- gctcaagaac 180 
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accggatcag ggtanctaca agtggccggg ccttgccttc gggattctac cctgtcccta 

atttggtgtt ggggtgcggg gcccctggcc cccttttcca cactncctcc ctccngacag 

caacctccct tggggcaatt gggcctggnc ctccncccgn tgttgcnacc ccttgrtggt 

ttaaggnctc caaaaatgcc anntctcccc ntgccngggt taaaaaagga aaaaactnaa 
aaa 



240 
300 
360 
420 
423 



<210> 62 
<211> 683 . 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> <li . . . (683) 

<223> n = A,T,C or G 

<40O> 62 

gctggagagg ggcacggact ttcttggag- cgtcccaggt tggaatgaga ctgaacccaa 60 

gaagagaccc taagagaccg gggaatggtt cctgccctca ggaaagtgaa agacgcccag 120 

gctgtcaaca cttaaaggaa gtccccttga agcccagagt ggacagacna gacccacrga 18G 

tggggccact ggccatggtc cgtggacaag acattccngt gggccacggc acaccggggg 24 0 

ggaccaaaat gtgtacttgt ggggtctcgc cccttgccaa aaccaaacca ntcccacrcc 300 

tgccnctgga cr.ttictcccc actccctcc" ccccaaar.gc actcccccnc ctccctctgc 360 

ccctcctgtg cticccggaat tctgtttccc ficaaaactgt taatttttta ntcttngacc 420 

atgaacttat gtttggggtc nangttcccs ttnccaatgc ataccaacac atcaatggct 480 

atctattctr gaaataccct tziaatgaacr rggaaaaaat tnntggaact t cent net re 540 

cnttctnttt ggggggggcg gggggntggg ttaaaatcct ttcggaanoc cnatnggaaa 600 

ttntcacctg gggcccccct naaaaaantn anttccaact cttnnatngc ccctnttccn 660 

ctaaaaaaaa ananannaaa aan 533 

<210> 63 

<211> 731 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (731) 

<223> n * A,T,C or G 

<400> 63 

actagtcata aagggtgtgc gcgtcttcga cgtggcggtc ttggcgcsac tgctgcgaga 60 

cccggccctg gacctcaagg tcatccactt ggtgcgtgat ccccgcgcgg tggcgagctc 120 

acggacccgc tcgcgccacg gcctcatccg tgagagccta caggtggtgc gcagccgaga 180 

ccgcgagctc accgcatgcc cttcttggag gccgcgggcc acaagcttgg cgcccanaaa 240 

gaaggcgtng ggggcccgca aancaccacg ctctgggcgc tatggaangt cctcttgcaa 300 

taatatcggt tnaaaanctg canaanagcc cctgcanccc cctgaactgg gntgcagggc 360 

cnctcacccn gtttggntge ggttacaaag aacctgttcn ggaaaacccc nccnaaaacc 420 

ttccgggaaa attr.tncaaa tttttnttgg ggaattnttg ggtaaacccc ccnaaaatcg 480 

gaaacntttt tgccccnnaa antaaaccac tnggttccgg gggccccccc ncaaaaccct: 540 

tttttntttt tctntgcccc cantnncccc ccggggcccc ttctttcngg ggaaaanccc 600 

cccccccncc nanantttta aaagggnggg anaattttcn ntcncccccc gggncccccn 660 

ggngntaaaa nggtttcncc cccccgaggg gnggggnnnc ctcnnaaacc cntntcnnna 720 
ccncntcttn n 731 
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<210> 64 

<211> 313 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_fsature 
<222> (1) .7. (313) 
<223> n * A,T,C or G 



<400> 64 

accagttgcg caaaccacga ctgaagaaag acgaaaagtg ggaaataact tgcaacgcct 60 

gtcagagatg gttgctacac atgttgggtc tgcagagaaa catctcgagg agcagattgc 120 

taaagctgac agagaacacg aagaacgcac gtcagaagat ctctccgaaa atattaaaga 180 
gaccagagat aagtatgaga agaaagctac tctaactaag tcttctgaag aatgaagacn . 240 

aaatgttgac cacgtataca tacccacagt gaacaaaatc gtctcagtaa agntgcaaaa 300 

aaaaaaaaaa aaa " " 313 

<210> 65 

<211> 420 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feacure 
<222> (1) . . . (420) 
<223> n « A,T,C or G 



<400> 65 

accagttccc tggcaggcaa gggctcccaa ctgaggcagz gcatgtgcgg cagagagagg 60 

caggaagctg gcagcggcag ctcctgtgtc tagggaggcg tgtggccccc tcctuccctg 120 

tccgggaggt tggagggaag aacccaggcc ttagctcgcc ctcctgccac cctteccctc 180 

gtagatactg ccccaacact ccctcctctc tcagctgtgg ctgccaccca agccaggttt 240 

ccccgcgctc actaatttat ctccaggaaa ggcgcgtgga agacacgagc cgcgcacaat 300 

atttgtttta acattttcat tgcaagcacc gaccatcacc cccggccgcg catcgccgta 360 

acacaaacta atgatattaa aaagcaccca aacaaagccn annnnnaana nnannngaaa 420 

<210> 66 

<211> 676 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> mi3c_feature 
<222> (1) .7. (676) 
<223> n = A,T,C or G 



<400> 66 

actagctccc tatgatcatt aaactcatcc tcagggccaa gaaaggaacg taaactcccg 60 

cctcaatttg tacctcatca acaagtctcc gaagagcgca gattttcagt caggccttaa 120 

aaacaaaccc acaaacccgg atgcatctcc aaatcccgca aacgttccct ggggcgactc 180 

aacaaggaac aatcccacaa tatacctagc tacccaacac atggagctgg ggctcaaccc 240 

accgttctta aggacttgcg ctcactcgtg gctgaggaaa aacaagcagt tccgagggaa 300 

gcacccttta aatgcgagcr tacagacngg aaacagaaca rcaacrcaan cacggaaacc 360 

gccagaaacc cgcccccttg ctatctgaac cctgactgca accactaccg tactggatag 420 
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actccagccc attgcaaagt ctcagatatc ttanctgtgt agttgaattc ctcggaaatt 480 

cttttcaaga aaaaattgga gctcnaaaga aataaacccc cttgttaaat gaagcttggc 540 

ttt-cggcga aaaanaacca ccccgcaggg cttatcgttt aaaaanggaa tcctaagcct 600 

ccccggaaaa antcgttaat taaatgggga aaacgncggg naaaaattat ccgttagggc 660 

ttaaagggaa aactca ~~~ 676 

<210> 67 

<211> 620 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) . . . (620) 

<223> n « A,T,C or G 



<400> 67 

caccaccaaa gccgrccacc aagaaccticc scagcattte gactcccctg ttcgacagcc 60 

gaatcgcgag caggcgatag aagagccttt ccagtcgaac atacagataa tctgctgaac 120 

acaccccact taatgaaggg gttacatctg tcacgaagct actaagaagg agcaagagca ISO 

taggggaaaa aaatetgatc agaacgcatc aaactcacac gtgccccctc tactacaaac 24 0 

agatcgcagt gcxgtggtgg cccattccgr tgcgcagaac ctgcaagctg agccactaaa 300 

cccaaagaga ggaaactaca ggtcagtcaa acattgtaac cccaggaact aagttcaatc 360 

cactcctgaa gtgtttcgtt cctcatcttc ggcttgtctg attcactccg ggggaaaang 420 

ctaaaaaaaa agggatatca acccccaatt cagtgcccac taaaagctgt ccctaaaaag 480 

tc-ttactgg aanctatggg actctttaag ctccaggtnt tttgctcctc caaattaacc 540 

ccgcacgggc ccctcaaaac cgttgaangg cattcctccc cctaagtutg gggaaaactc 600 

ccccr.ctctn aaaatctgga g20 

<210> 68 

<211> 551 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_feature 

<222> U) . . . (551) 

<223> n ■ A,T,C or G 



<400> 68 

actagcagct ggtacacaat cactgaggag ctattcctta acatgcttcc atagaccacg 60 

ccaacgccag accagtatct aagggctaat cccacacctc cttagctgta agagtctggc 120 

ttagaacaga cctctctgtg caataacttg tggccaccgg aaatccctgg gccggcacct 180 

gcaccggggt tgcaacgact cccaagggcc aaaagagcta aaggcacgac tgggattccc 240 

tctgagaccg tggcgaaacc ccttccaagg ctgagggggc cagtangtgc tctgggaggg 300 

actcgccacc accrtgatat tcaacaagcc acttgaagcc caatcacaaa actgtcacrc 360 

tacagc::gat ggaactcaat ccgaaccctc aaaactttgc cagtttatcc tattatatcg 420 

ctaaacctaa ttacatctgt ctagcattgg acttggcccc cgcngcacat gcrttttccn 480 

cctatgtgct cccccccccc nnaccctaat ctaaaccnca attttgcnat tcnccnnnr.n 540 

nannnannna a 551 

<210> 6S 

<21i> 3S6 

<212> DNA 

<213> Homo sapien 
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<220> 

<22l> misc_f eacure 
<222> (1) . . . (396) 
<223> n = A,T,C or G 

<400> 69 

cagaaatgga aagcagagtt ctcatttccg ttcataaacg tctccaaaca aaaatggaaa 60 

gcagagtttt cattaaatcc ttttaccttt cttttttctt ggtaaccccc ccaaataaca 120 

gtacgtggga cattgaatgt taaagggata tttttttcta ttatttttat aattgtacaa 180 

aattaagcaa atgttaaaag ctttatacgc tttattaatg ttttcaaaag gtatnataca 240 

tgtgacacat tttctaagct tcagttgctt gtcttctggt actttctgtt atgggcctct 300 

ggggagccan aaaccaatct acnatcccct tttgtttgcc aggacatgca ataaaattta 360 

aaaaataaat aaaaactatt nagaaattga aaaaaa 395 

<210> 70 

<211> 536 

<212> DNA 

<213> Komo sapien 

<220> 

<221> miscj: eature 
<222> (1) . . . (536) 
<223> n » A.T,C or G 

<400> 70 

accagcgcaa aagcaaatac aaacatcgaa aaggcgctcc ccacgttage tgaagatatc 60 

cctcgaaaga cccctgtaaa agagcccaac agcgaaaacg cagacatcag cagcggagga 120 

ggcgtgacag gccggaagag caaatgccgc tgagcattcc cccgttccat cagttgccat 180 

ccactacccc gttttctctt cr.tgctgcaa aacaaaccac cccgcccact cttaactcta 240 

aacagatatt tttgtttctc atcctaacca "iccaagccac ctatctcact tgttctttca 300 

tctgtgactg cttgctgact ttatcacaac tctcttcaaa caaaaaaacg tatagaaaaa 360 

tcacgtcrgt gacttcattt ttaaatgnta cctgcccagc ccaactgcat tccagcngct 420 

ttacagccca gttcctacca acattnaaac ccacngcaat cactccaaat ccattccgca 480 

aattgcataa gaataaaagt tagaatctaa caactaaaaa aaaaaaaaaa aaaaaa 536 

<210> 71 

<211> 865 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (865) 
<223> n « A,T,C or G 

<400> 71 

gacaaagcgc taggagaaga anagaggcag ggaanactnc ccaggcacga tggccncctt 60 

cccaccagca accagcgccc cccaccagcc cccaggcccg gacgacgaag actccarcct 120 

ggactaatcc nacctctntc gcctgnccca ttcccacccc ggaggtggag gccggaaagg 180 

tcncaccaag aganaanctg ctgccaacac caaccgcccc agccctggcg ggcacganag 240 

gaaaccggtg accaacctgc agaatcctina gaggaanaag cnaggggccc cgcgctinaga 300 

cagagccgga catgangcca gaccacggac nctacncccn ncaatncana cgggacrgcg 360 

gaagatggan gacccncgac nngatcaggc cr.gctnncca nccccccacc cctatgaact: 420 

attcccgctg aangaatccz tgannggctt ccannaaagc gccrccccnc cnaacgnaan 480 
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tncaacatng ggatcanang ctgggaactg naaggggcaa ancccnnaat acccccagaa 540 

acaanctctc ccnaanaaac cggggcncct cacnggcggn accaaccatt aactaaaccg 600 

cacgccaagn aantataaaa ggggcgcccc tccncggnng acccccttcc gccccttaat 660 

ganggctatc cnccttgcgt accatggtnc ccnnttccgc ntgnatgtct ccnctccccc 720 

ccncccacnc cnagccgaac tcnnatttnc ccgggggtgc naccnantng cncncctcm 780 

ttngttgncc cngccctccc cgncggaacn cgcttccccg ttancaacgg cacccggggn 84 0 

aagggtgntc ggccccctcc ccccc ~ 865 

<210> 72 

<211> 560 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc__f eacure 
<222> (1) . . . (560) 
<223> n = A, T, C or G 

<40C> 72 

cctggacttg tcttggttcc agaacctgac gacccggcga cggcgacgtc ecttctgact 60 

aaaagacagt gtccagtgcc ccngcctagg agtctacggg gaccgcctcc cgcgccgcca 120 

ccatgcccaa cttcccrggc aactggaaaa tcatccgatc ggaaaacctc gangaatcgc ISO 

tcnaantgct gggggtgaat gtgatgccna ngaanatcgc cgcggccgca gcgtccaaoc 24 0 

cagcagtgga gatcnaacag gagggagaca cctticcacac caaaacctcc accaccgcgc 300 

gcaccacaaa gatr.aacttc nnngttgggg aggantttga ggancaaact gtggatngga 360 

ngcccgcnaa aacccggtga aatgggagaa tganaataaa atggcccgtg ancanaaacc 420 

cctgaaagga gaaggccccc anaactcctg gaccngaaaa actgacccnc cnatngggga -160 

accgatncct gaaccctgaa cgggcgggac gancctttct tnccgccncc naangggrrr 540 
tttccncttc cccaaaaaaa ' 

<210> 73 

<211> 373 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feacure 
<222> (1) . . . (379) 
<223> n = A,T,C or G 

<400> 73 

ctggggancc ggcggtnngc nccacntcnn gncgcgaagg tggcaataaa aanccnctiga 60 

aaccgcncaa naaacacgcc naagatatgg acgaggaaga tngngcttcc nngnacaanc 120 

gnanngagga acanaacaaa ctcnangagc tctcaagcta acgccgcggg gaaggggccc 130 

tcggccacnn gtggaattaa gaaacctggc aaanngcann cgccccttgc gcccnangag 240 

acaagngacc ctttacccca tccgcactta aacctccctn tcccccgnca taacctctrc 300 

tnccacgcan agntggaant anttgtcgtc ttggactgct gcncactcca gannaaacc^ 360 

ttgctcaaaa aaaaaataa 375 

<210> 74 

<211> 437 

<212> DNA 

<213> Homo sapien 



*220> 



WO 99/47674 



PCT/US99/05798 



30 



<22l> misc_feature 
<222> (1J . . . (437) 
<223> n = A,T,C or G 



<400> 74 

actagttcag actgccacgc caaccccaga aaatacccca catgccagaa aagtgaagcc 60 

ctaggcgttt ccacctatgt ttcaacccgc ccatctacca ggcctcgcga caaaaacaaa 120 

acaaaaaaac gctgccaggc tttanaagca gttctggtct caaaaccacc aggaccctgc 180 

caccagggtt cttctgaaat agtaccacat gtaaaaggga atccggcttt cacttcatct 240 

aatcactgaa tcgrcaggct: ttgactgata attgtagaaa taagtaacct tctgttgtgg 300 

gaataagtta taatcagcat ccatctcctt gtttttcgcc actcttttcs ccctnattgt 

gtcatctgta cngtttgaaa aatattcctt ctataaaatt aaactaacct gcctuaaaaa 
aaaaaaaaaa aaaaaaa 



<210> 75 

<211> 579 

<212> DNA 

<213> Homo sapien 



360 
420 
437 



<220> 

<221> misc_feature 
<222> (1) , . . (579) 
<223> n =. A,T,C or G 



<400> 75 

ctccgccgcc gccaagatga tgtgcggggc gccccccgcc acgcagccgg ccaccgccga 60 

gacccagcac accgccgacc aggcgaggtc ccagcttgaa gaeaaagaaa acaagaagct 120 

ccccgtgttc aaggccgtgt cattcaagag rcaggtggt.c gcggggacaa acxacctcat 180 

caagccgcac gccggcgacg aggacttcgc acacctgcga gtgttccaac ctctccctca 240 

tgaaaacaag cccrtgaccc tatctaacta ccagaccaac aaagccaagc atgatgagct 300 

gacctatttc tgaccctgac tvuggacaag gcccntcagc cagaagactg acaaagtcat 360 

cccccgtcta ccagagcgtg cacttgtgat cctaaaataa gctccatctc cgggctgtgc 420 

ccttggggtg gaaggggcan gatctgcacc gctttcgcac ttctcttccc aaatttcacc 480 

gcgttgactc zzzcctzcca acaggtgatc ctnattactc tcagaatatc ttccaaatna 540 

gatatatttt naaaatcctt aaaaaaaaaa aaaaaaaaa 579 

<210> 76 
<211> 666 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> <1)...<666) 
<223> n * A,T,C or G 

<400> 76 

gtttatccta tccctccaac cagattgtca gctcctcgag ggcaagagcc acagtatatt 60 

cccccgcctc ttccacagcg cctaataata ^cgcggaact aggctttaac aatcttutaa 120 

ctgacgccgc tacgggcagg acggcaacca gaccaccgcc tcagagcagg tgctggctct 180 

cccccggcta ctccacgtcg gctagcctct ggcaacctct tactcactac cttcaggaca 240 

ctcacracag ggaccaggga tgacgcaaca cccctgccct ctcacgacag gacgtc-gcc 300 

cagctccccc aacaataaaa agcacgcggc aaaacacttg cggacattc-: ggactgcttt 360 

caaaaaacac acag-ccacc gaaaaccaca -catctcaca acgaaaagga nctcacagac 420 

cagccagcga acaaccttct rccaccacac aaaaacccct tctcccgaan gaaaanggct 480 
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ttctcaataa ncctcacttt cttaanatcc tacaagacag ccccganacc ttaccgaaac 540 

tcattttagg caaatatgan ttttattgtn cgttacttgt tccaaaattt ggtattgcga 600 

atatcaatca ccacccccat ctcccatgaa anaaanggga aanggtgaan ctcntaancg 660 

cttaaa 666 

<210> 77 

<211> 396 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feacure 
<222> (1) . . . (396) 
<223> n = A,T,C or G 

<400> 77 

ctgcagcccg ggggatccac taatccacca nggttatttg gcagctaatt ctanatttgg 60 

atcaccgccc aaagtcgcac ccgctggcct cctgggactr ggccttggaa aggtatcaca 120 

catanganta tgccanaana aatrccattc rcttgaaaac canctccncg gggctggrc- 130 

cggcccacag cataacangc actgcctcct cacctgtgag gaacgcaaaa taaagcacgg 240 

attaagtgag aagggagact ctcagccttc agcttcctaa attctgcgte tgtgactccc 300 

gaagtcccct aaacccctga acttgcacac acttaaaatc ccaagtgcac ttcaaaacaa 360. 

aacaccccca acgggaacaa aaaaaaaaaa aaaaaa 396 

<210> 78 

<211> 793 

<212> DNA 

<213> Homo sapien 



<220> 

<22l> misc_f eature 
<222> (1) . . . (793) 
<223> n « A,T,C or G 



<400> 78 

gcatcctagc cgccgaccca cacaaggcag gtgggcgagg aaatccagag ctgccatgga 60 

gaaaatccca gtgccagcat tcttgctcct tgtggccccc tcctacactc cggccagaga 120 

taccacagtc aaacctggag ccaaaaagga cacaaaggac tctcgaccca aactgcccca 180 

gaccccctcc agaggtcggg gcgaccaact catctggact cagacacatg aagaagcccc ' 240 

atataaatcc aagacaagca acaaaccctt gatgattatt catcacttgg atgagcgccc 300 

acacagtcna gccttaaaga aagtgctcgc tgaaaataaa gaaatccaga aactggcaga 360 

gcagtttgtc ctcctcaatc tggcttatga aacaactgac aaacaccttt ctcctgatgg 420 

ccagcacgcc ccaggattat gtttgttgac ccatctctga cagttgaagc cgataccctg 480 

ggaagatatt cnaaccgtct ctatgctcac aaactgcaga tacgctctgc tgcttgacac 540 

atgaaaaagc tcccaagtcg ctnaaaatga attgtaagaa aaaaaacccc cagcctcctg 600 

tctgccggct tgaaaatcga aaccagaaaa atgcgaaaaa tggctattgt ggaacanatn 660 

gacacctgat taggcttcgg ttatgttcac cactatttct aanaaaanan ntcttaaaac 720 

ctggntcaat tntccttctn aaacaatntg tttctacntt gnganccgat ttctaaaaaa 780 

aacaatntct ggc 793 



<210> 79 . 
<211> 456 
c212> DNA 
<213> Homo sapien 
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<220> 

<221> misc_feature 

<222> (1) . . . (456) 

<223> n - A,T,C or G 

<400> 79 

actagtacgg ggcgggaggc cccacccttc tcccctaggc gccgctcttg ctccaaaggg 60 

ctccgcggag agggactggc agagctgang ccacctgggg ctggggatcc cactcctctt 120 

gcagctgttg agcgcaccta accactggtc atgcccccac ccctgctctc cgcacccgcr 180 

tcctcccgac cccangacca ggctacttct cccctcccct tgcctccctc ccgcccctgc 240 

tgcctctgat cgcangaatt gangantgtc ccgccccgtg gccganaatg gacagtggca 300 

ggggccggaa atgggtgtgt gcgtgtgtgc gtgngtgtgt gtgtgtgtgt gcnccccccc 360 

tgcaagaccg agattgaggg aaancatgtc tgctgggtgt gaccatgttt cctccccata 420 

aancncccct gtgacnctca naaaaaaaaa aaaaaa 456 

<210> 80 

<211> 284 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_£eature 
<222> (li . . . (284) 
<223> a * A,T,C or G 

<400> 80 

cttzg-accc ctagaaaaga taggtactgt gtcatgaaac tcgagcttaa atctcatata 60 

caaaaccaaa agtaacgctc actttagcaa cacatactaa aattggaacc ataccgagaa 120 

gaacagcacg acc-ccgtgc aaacaggaca agcaaatttg tgatgtgtcg attaaaaaga 180 

aataaataaa cgcgcatatg tgtaactcgc atgcttacgt ggaatacaga ttgggaaata 240 

aaaugcattc cctactgcga aaaaaaaaaa aaaaaaaaaa aana 294 

<210> 31 

<211> 671 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (671) 
<223> n « A,T,C or G 

<400> 81 

gccaccaaca ttccaagcta ccctgggtac ccttgtgcag tagaagctag tgagcacgtg 60 

agcaagcggc gtgcacacgg agactcatcg ttataattta ctatctgcca agagtagaaa 120 

gaaaggctgg ggacatttgg gttggcttgg ttttgatttt ttgcttgttt gcttgt-tcg 180 

taczaaaaca gtarcatctt ttgaatatcg tagggacata agcacataca tgtcatccaa 240 

tcaagacggc cagaatggtg cctttctgag cgtctaaaac ctgacacccc tggcaaaccz 300 

ttcaacacac tcccactgcc cgcgtaatga agttttgact catttctaac cactggaat- 360 

tttcaacgcc gtcatttcca gctagacnat ttcgcacttt gagactaaaa cgcc3ngccc 420 

atttgactag tctcattttt ttattcttac aggcctatca gtctcactgt tggccgccac 480 

tgcgacaaag ccaaacaaac ccccnaggac aacacacagc atgggatcac atatcgttcg 540 

acaccaagcc tcggccaaaa aacgtcgcat gcgttittacc tcgactcgct aaatcaatan 600 

canaaaggct ggcrr.ataac gctggcggtg aaacaattaa cnancaacca aaaaaaaaar. 660 

aaaaaaaaaa a 57^ 
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<210> 32 

<211> 217 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feacure 
<222> (1) . . . (217) 
<223> n n A,T,C or G 



<400> 82 

ccgcagacgc ttcr.cgaatg ctttgtcaaa ttaanaaagt caaagtgcaa taatgtttga 60 

agacaacaag tggtggtgta tcctgcctct aacaagacaa acttttctgt cttcgcttta 120 

tcccactagg gagttgtatg tcagtgtata aaacatactg cgtggtataa caggcctaat . 180 

aaattcttta aaaggaaaaa aaaaaaaaaa aaaaaaa 217 



c2!0> 83 

<211> 460 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_£eature 
<222> (1) .7. (460) 
<223> n « A,T,C or G 



<400> 83 

cgcgagcggg agcaccagga tctcgggccc ggaacgagac tgcacggatc gctctaagaa 60 

aacggcagac aaaccagaca tgggggaaat cgccagcttc gatnaggcca agctgaanaa 120 

aacggagacg caggagaaga acaccctgcc gaccaaagag accattgagc angagaagcg 180 

gagcgaaact tcccaagatc ctggaggatc tcctaccccc gtcctctccg agaccccagc 240 

cgcgatgcgg aggaagagcc acccgcaaga cggacacgag ccacaagctg caccgcgaac 300 

ctgggcactc cgcgccgatg ccaccggcct gtgggtctct gaagggaccc cccccaaccg 360 

gactgccaaa ttctc'cggtt cgccccggga cattatacaa nattatttgt acgaacaatg 420 

annataaaac acacctcgcg gcancaaana aaaaaaaaaa 46 0 



<210> 84 

<211> 323 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> {!)... (323) 
<223> n » A,T,C or G 



<400> 84 

cggtggacct tggctctgtg gagccgctgg gacgggatct aaaagactat tctggaagcc 60 

gtggtccaan gcatctcgct ggctcaacgg gtcccggaac aaaggacacc agcrccccaa 120 

aactgaagtt cacccganac aacaacctct cgggcagaga tgcccatctc aacaaacncc 180 

gtccccgcgc aacaacnaac aacccccggg aaataccggc catgaacntg ctgtetcaat 240 

cnancacccc tctagctgac cgatcatacc gccccagact actacanatc ataataattg 300 

acttcccgca naaaaaaaaa aaa 323 
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<210> 85 

<211> 771 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1)...(77X) 
<223> n » A,T,C or G 

<400> 85 

aaactgggta ctcaacaccg agcagatctg ttctttgagc taaaaaccat gtgctgtacc 60 

aanagctcgc tcctggctgc tctgatgtca gtgctgctac tccacctctg cggcgaatca 120 

gaagcaagca accttgactg ccgtcttgga cacacagacc gcattcrtca tcccaaattt 180 

accgcgggcc tcacacggca gctggccaat gaaggctgtg acatcaatgc tatcatcttt . 240 

cacacaaaga aaaagttgtc tgtgtgcgca aacccaaaac agacttgggt gaaatatatc 300 

gtgcgtctcc tcagtaaaaa agtcaagaac atgcaaaaac cgtggctttt ccggaacgga 360 

accggacata gcccaagaac agaaagaact cgctgggg-- ggaggcicca cttgcacacc 420 

atgganggct cagtgctcat ctnanttgtg ccccctggac ctgtccaatc natgaagcta 480 

accacactgc atcacanttt gcttcgttta acatcacatt naaatcaaac tgtactctat 540 

gttatttata gccntaggtt tcctgtgttt aactttctat acnaanctcc ctaaactacc 600 

tcggcncant gcaanttaaa aattatattt ggggggggaa caaacatcgg antttctgca 660 

gccacaagct tttcttaaaa aaccantaca nccnngttaa atggtnggtc ccnaacggtt 720 

tttgctttcn ancagaaaac ttnttagaac nattcgaaaa aaaaaaaaaa a 771 

<210> 36 

<211> 628 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (628) 
<223> n = A,T,C or G 

<400> 86 

actagcttgc tttacatttc tgaaaagtat tatttttgcc caagtgctta ccaactaaac 60 

ctcgcgttag gtaagaatgg aatttatcaa gtgaatcagc gtgacccttc ttgtcataag 120 

attaccttaa agctgaagcc aaaatatgct ccaaaagaaa angactttat tgttcattct 180 

agtccacaca ttcaaagcat ctgaactgta gtttctatag caagccaact acatccataa 240 

gtggagaang aaatagatta atgtcnaagt atgattggtg gagggagcaa ggctgaagat 300 

aatctggggt tgaaattttc tagctctcac tctgtacatt cttagttnga catcagattt 360 

gaaacattaa tgtttacctt tcaatgtgtg gtatcagccg gactcantaa cacccctctc 420 

ttccctnggg gacggggaat ggattattgg aaaacggaaa gaaaaaagta cttaaagcct 480 

cccttccnca gcttctggct cctaccctac cgatttancc agaataagaa aacactttat 540 

caccntctgc cttatcccca ctaatnaanc tttgatgaac aaatccgctt ttatgcnnac 600 

ccaaggaacc nagtggntcc ntcnttgt ~ 628 

<210> 87 

<211> 518 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc feacure 
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<222> (1)...(5L8) 
<223> n » A,T,C or G 

<400> 87 

ttctctattt tttctagaga gtagtccagc t-tcatttat aaatttattg cctgtccca: 



60 



tataacaaca ccacaccgtc tacggtctaa tacatatggt tcaaaatgca taatacacca 120 

agcagtacag ttttaaaatt ttatgcctaa aacaagttct gtgcaaaaaa tgcagataca 180 

ttctacatgg caaatcaatt ctcaagtcac cctaaaaatt gatttttttt tgaaattcaa 240 

aaacacacct aacttcaatt tccctcttac ataacctcta tcactatagc atggtttcca 300 

ctacagttta acaatgcagc aaaactccca tctcacggta aattgggttt taagcggcaa 360 

ggtcaaaatg ctccgaggac cctnaatacc ccttgaactt caaatgaagg ttatggccgt 420 

aaacccaacc cccacgccac aagcagaagc acaagctcag ctgcattttg ctctaaaczg 480 

taaaancgag ccccccgctg aaaaagcaaa agggaccc 513 

<210> 88 
<211> 1844 
<212> DNA 
<213> Hcir.o sapien 

<400> 88 

gagacagcga atercagtat caaaggattc rcggcctcag aaaaagetgt tgactacrct 60 

tattttattt tac-cttcga gactccgtcc caaaaaaaaa aaaaaaaaaa agaaccacaa 120 

ggtatttgcx aaagcattct gage t get tg gaaaaaggga agragctgea gtagagtrcc 180 

tcccatcctc ctgg-gctgg gaagccacac atgtgtctr.t tactcaagcc aaggggcaca 240 

agctcatgtg tegaacttge tacatc^ata rtrcacatat tctcacaata agagaaczct 300 

gaaacagaaa ca-eacagaa cactcaagaa agttcagtat aaacaacatc tcgtgcgczt 360 

caatcccctc gaagggatcc atccaaagaa aatactttac actgagcncc tccctacacg 420 

tcccagcaac agar.cctgtg ctagtctttg aaaatagctc actctctaaa tgecagegag 480 

tagatgtagc acacatatga tgcataatga cgtgtactat gttaacaatg tetgeagaci 540 

ttgtaggaat acaaaacatg gectttctta taagcaaaac gggccaatga ctagaacaac 600 

acatagggca acetgtgaac atgtattata agcagcattc cagaaaagta gttggtgaaa 660 

taatcttcaa gtcaaaaagg gatatggaaa gggaactacg agtaacccct attttttaag 720 

ecttgetttt aaaecaaacg ccacagccat ccaagccttg aggataacaa agctcgagag 780 

taataatgtc aggt-agcaa aggtttagat gtaccacttc aegcatgeta ccatgacagc 84C 

aacgcagctc ttcgagecat ttctggtcat tcaagacatt cacccttctg cccatagaaa 900 

gcaccctacc ccacctgcct actgacattg tctcagccga ncacaagatc attatcaccc 960 

tccactattc cccactgtat ataaaataca gagcttcata ttctcctttc ttcgcttctc 1020 

accatattca aaacctaaat ttgtctttgc agatggaatg caaagtaatc aagtgcccgt 1080 

gcttccaccc agaagggtgt ggtcctgaag gaaagaggtc cctaaatatc ccccaccctg 1140 

ggcgcccccc cccccccggt accctgacca ccagaagcca ggegctagag cagctggaga 1200 

agegcagcag cctgcgcttc cacagaeggg ggtgctgctg caacaaggct ttcaatgege 1260 

ccatctcagg gggagaagct agatcctgeg cagcagcctg gcaagtcctg aggaggt:cc 1320 

attgetctte ctgccgctgt ccttcgcttc teaaegggge tcgctctaca gtctagacca 1380 

catgeagcta acctgtgcct ctgcttatgc atgagggtta aattaacaac cacaaccctc 1440 

atttgaagtt caaaggegta tccaggatcc ccaaagcatt ttaacctcgc cgcttaaaac 1500 

ccaactcacc gcgaaacggg aattctgctg caccgtcaaa ctgcagtgga aaccacgcra 1560 

cagtaacaaa ggccatataa gagagaaatt gaaattaaat gtgtttttaa atttcaaaaa 1620 

aaaaccaacc ttmaggatga cctaaaaact gatctgccac gtaaaacgta cctgcairtt 1680 

ttacacaaaa cccgcttitaa gcacaaaatt -taaaaccgt actacccgac gtattacaca 1740 

ttttgaacca tacgtattaa accacaaaca geataatget gtcataataa aacaggcaat 1300 

aaatttataa acaaaagecg aaaaaaaaaa aaaaaaaaaa aaaa 1344 

<210> 35 
<211> 523 
<212> DNA 
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<213> Homo sapien 
<220> 

<221> misc^feature 
<222> (1) .7. (523) 
<223> n = A,.T,C or G 

<400> 89 

tttctttttc tttttttagt caatccacat rcactgacca cttattatgc accaggcact 60 

gggataaaga tgactgtcag tcactcacag caaggaagaa aactagcaaa taagacgatt 120 

acaacatgac gcagaaaatg ctaagccaga gatatagaaa ggtcctattg ggcccttctg 180 

tcaccxtgtc tttccacatc cctacccttc acaggcctcc cctccagctt cctgcccccg 240 

ctccccactg cagatcccct gggatcttgc ctagagctaa acgagganat gggccccctg 300 

gccctggcac gacctgaacc caaccacaga cxgggaaagg gagccccccg anagtggacc 360 

actttgatna gaaaacacac agggaaccga agagaaantc cccaaatggc cacccgtgct .420 

ggtgctcaag aaaagcttgc agaatggata aatgaaggat caagggaatc aacanatgaa 480 

taattgaatg gtggcccaac aagaatgact ncnttgaatg acc 523 

<210> 90 
<211> 604 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_f eature 

<222> (1) . . . (604) 

<223> n ■ A, T, C or G 

<400> 90 

ccagcgtggc ggaatgcaaa gatcaccccg gaagctttcg agaagctggg atccccrgca 
gcaaaggaaa cagccaatac gcgtcgtntc -acgaaatga agccagaccg agatgtcaat 
ctcacccacc aactaaatcc caaagccaaa agctccagcc agtctatctc agagaaccag 
gggagcctcc aagggcatgt agaaaatcag ctgttcagac aggcccccgc accacacagc 
ctctttcctc tctgatcctt ttcctcttta cggcacaaca tccatgtctg acagaacatg 
ctggaatgca attgctcgca acaccgaagg atttcctgcg gccgcctctt cagtaggaag 
cactgcattg gtgataggac acggtaattc gatccacatt taactcgcta gtcagcgata 
aggggtggta cacccgcttg gtaaaacgag aagcctcgga aacttgggag cttctctccc 
accactaatg gggagggcag attattaccg ggatccctcc tggggtgaac taatttcaag 
ccctaattgc cgaaatcccc ctnggcaggc tccagtttcc tcaactgcat tgcaaaactc 
cccc 

<210> 91 
<211> 858 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (858) 
<223> n = A,T,C or G 

<400> 91 

ccctctttcc cttttttcta tgatcattat tcctcrcacu gatctccaca ccctcagtgc 60 

cggcagagtc tccgatgcct aataaacatr rgt tec gate agataagtgg aaaaaattgt 120 

catttcctta ttcaagccat gcttttctgc gatactctga tcctagttga acatacagaa 180 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
604 



WO 99/47674 



PCT/US99/05798 



37 



ataaacgtct aaaacagcac 
ttaaataagc ttggctaaaa 
agaacctcct gcataacctc 
atcccccggg ctgcaggaat 
gcccggcacc caatccgccc 
tacaacgtcg cgaccgggaa 
cccccttcgc cagccggcgt 
cgcagcctga atggcgaacg 
tggnggntcc cccacgcgac 
ttcccttcct tcctcgcacc 
ccctcanggg tncnaactaa 
ggaaggtccc cgaagggg 



ctcgattrtc gtctataaca ggacraagtt: cacrgcgatc 

tgggacacga gtggaggtag tcacacttca gcgaagaaag 

accaggagat tcaacgaact ccaccacacc ggactagcgg 

tcgatatcaa gcctatcgat accgtcgacc ccgagggggg 

tatagtgagc cgtattacgc gcgctcactg gccgtcgttt 

aaccctggcg ttacccaact taaccgcctt gcagcacatc 

aatagcgaan agcccgcacc gatcgccctt ncaacagctg 

ggacgcgccc tgtagcggcg cattaaagcg cggcncggtg 

cgntacacct ggcagcgcct tacgccggtc ncccgccccc 

gctcgccggg ttcccccgnn agctnttaat cgggggnctc 

nggnttacng gaccctngan cccaaaaact ttgatcaggg 



240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
858 



<210> 92 

<211> 585 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (585) 
<223> n = A,T,C or G 

<4C0> 92 

gttgaatctc cnggtigagat catacaggag attctctttc ttcgctgaag tgcgaccacc 60 

tccacccatg ticccatttta gccaagc^ta t-taagacca cagtgaact. agtcczgcta 120 

tagacgagaa tcgaggcgct gcttcagaca cttatttctg catgttcaac taggazcaga 180 

atat-racaga aaagcatggc ttgaacaagg aaatgacaat tttr.tccacc tatctgatca 240 

gaacaaatgt ttattaagca tcagaaactc cgccaacacc gaggacgcaa agaccaataa 3 00 

aaaaaacaat aatcar.nann naaanannan nngaagggcg gccgccaccg cggtggagcc 360 

ccagcttttg ctccctttag cgagggccaa ttgcgcgctt ggcgr.taatc atggtcacag 420 

ctgtcccctg tgtgaaattg tcatccggct cacaattccn cncaacacac gagccgggaa 480 

gcncnangtg taaaagcctg ggggtgccta actgagtgag ctnactcaca tcaatcgngc 540 

cgcgctccac ctgcccgctt ctccanccrcg ggaaacctgt ccgnc 585 

<210> 93 

<211> 567 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (567) 
<223> n » A,T,C cr G 

<400> 93 

cggcagcgtc gctgtctgcg cgtccaccct ggaatccggc cgaactggct gggaggacca 60 

agaccgcggc tggggtgggc anggaaggga accgggggcc gctgcgaagg atcttggaac 120 

ctccccgtac ccaccccccc cntgcnccac gcttgtanag gaaccncgtg ccggccaagc 180 

ccagtccccc tgcgcgatac actaacgtat tngctttctc tgggaaatan anaaaaatca 240 

attaaattgc cancgcttct tcgaannnnn nnnnnnnnnn nnnnnnngcg ggggncgccc 300 

ccncggngga aacr.ccccct tttgtucccc tcaactgaaa ggccaatcng cncncncggc 360 

gccaanccnc gggccaaanc tngttncccg -gntgaaatt gtcnaccccc ccccaaatzc 420 

ccccccnncc cccraaaccc ggaaancccn annntgctna ancccggggg gttgcccaan 4 90 

ngnaaccnaa ccnaaccccc ncctaaatng nnnccgcncn ccacnr.gccc cncccrccca 54 0 



WO 99/47674 PCT/US99/05798 



38 



nttcggggaa aaccctntcc gtgccca 567 

<210> 94 

<211> 620 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (1) . . . (620) 
<223> n « A,T,C or 6 



<400> 94 

actagtcaaa aacgctaaaa taatttggga gaaaatattt tttaagtagt gttatagttt 60 

catgtttatc ttctattatg ttttgtgaag ttgtgtcttt tcactaatca cctacaccac - 120 

gccaatattc ccttatatct atccataaca ttcacactac atttgtaar.a naatatgcac 190 

gtgaaactta acactttata aggtaaaaat gaggtttcca anatttaaca acctgatcaa 240 

gctctcgtta cctccaaaca gaatggacct ggcccgctaa gggccaagga gaagaggaag 300 

acaaggttaa aagrcgctaa cgaccaaaca ctctaaaaga aatgcaaaaa aaaagcctac 360 

tttcaagcct tcgaactatt taaggaaagc aaaaccattc cctaaatgca tatcatctgt: 420 

gagaacttct cacraacatc ctgaatcatt catttcacta aggctcatgt tnactccgat 480 

atgtczctaa gaaagcacta ttccatggcc caaacccggt tgccacantc gggtaaaggc 540 

ttccccttaa gtgtgaaant atccaaaatg aaattcccct cctcttaaaa attctttana 600 

agggttaagg gcgntgggga 620 



<210> 95 

<211> 470 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) .7. (470) 

<223> n - A,T,C or G 



<400> 95 

ctcgaccttc cccgcacagc ggatgaaccc tgagcagctg aagaccagaa aagccactac 60 

naccttntgc ttaattcang agcttacang attcttcaaa gagtgngtcc agcatcctrc 120 

gaaacatgag ctcctaccag cagaagcaga cctttacccc accaccccag cttcaacagc 180 

agcaggtgaa acaacccatc cagcctccac ctinaggaaac atttgccccc acaaccaagg 240 

agccacgcca ctcaaaggtt ccacaacctg naaacacaaa nactccagag ccaggctgca 300 

ccaaggtccc tgagccaggg ccgtaccaan gtccctgagc caggttgtac caangtccct 360 

gagccaggac gcaccaaggt ccctgancca ggttgcccaa ggtccctgag ccaggccac3 420 

ccaagggcct gngccaggca gcatcaangt ccctgaccaa ggcttaccaa 470 

<210> 96 

<211> 660 

<212> DNA 

<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (660) 
<223> n m A,T,C or G 
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<400> 96 

ttctcttctt tttttctttt ggaatcaaaa gcaatttaat gagggcagag caggaaacat 60 

gcaetccttt tcattcgaat cttcagacga accctgagca gccgaagacc agaaaagcca 120 

tgaagacttt ctgcttaacc caggggctta caggattctt cagagtgtgt gtgaacaaaa 180 

gccttatagt acgtattttt aggatacaaa caagagagag acratggctt ggggcgagaa 24 0 

tgtaccgatt acaaggtcca cagacaacta agacacagaa acagatggga agagggtgnc 300 

cagcatctgg nggttggctc ctcaagggct tgtctgtgca ccaaatcact cccgcttggn 360 

cttctgctga gctgggcctg gagtgaccgt tgaaggacac ggctccggca cctttgtgta 420 

gcctgncaca ggaactttgg tgtatccctg ctcaggaact ttgatggcac ctggctcagg 480 

aaacttgatg aagccttggc caagggacct cgatgcctgc tggctcaggg accttggngn 540 

ancccgggct canggaccct tgncncaacc tcggcttcaa gggaccctcg gnacatcctg 600 

gcnnagggac ccttgggncc aaccccgggc ttnagggacc ccttggntnc nanccttggc 660 

<210> 97 

<211> 441 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_feature 
<222> (1) . . . (441) 
<223> n - A,T,C or G 

<400> 97 

gggaccatac anagtatccc tctcttcaca ccaggaccag ccactgtcgc agcacgagtt 60 

cccagcagca gaagcagccc tgcatcccac cccctcagct tcagcagcag caggcgaaac 120 

agccccgcca gcctccacct: caggaaccat gcatccccaa aaccaaggag ccccgccacc 180 

ccaaggtgcc cgagccctgc caccccaaag cgcccgagcc ccgccagccc aaggtcccag 240 

agccacgcca ccccaagctg cctgagccct gcccttcaat agtcactcca gcaccagccc 30C 

agcagaanac caagcagaag taatgcggtc cacagccatg ccctcgagga gccggccacc 360 

agacgctgaa ccccctatcc cattcngtgt acgagtccca cctgcctcgc aattagcatt 420 

ctgtcxcccc caaaaaaaaa a 441 

<210> 98 
<211> 600 
<212> DNA 
<213> Homo sapien 

<220> 

<22i> misc_feature 

<222> (1) . . . (600) 

<223> n o A, T, C or G 

<400> 98 

gtactcctct cttcacacca ggaccagcca ctgttgcagc atgagtcccc agcagcagaa 60 

gcagccctgc accccacccc ctcagctcca gcagcagcag gtgaaacagc ctcgccagcc 120 

cccacctcag gaaccatgca cccccaaaac caaggagccc cgccacccca aggtgcccga 18 0 

gccctgccac cccaaagtgc ctgagccccg ccagcccaag gtcccagagc cacgccaccc 240 

caaggcgcct gagccccgcc cttcaatagt cactccagca ccagcccagc agaanaccaa 300 

gcagaagtaa tgcggtccac agccatgccc ccgaggagcc ggccaccana tgctgaaccc 360 

cctaccccat tctgtgtacg agtcccatct gccttgcaac tagcattctg tctcccccaa 420 

aaaagaatgc gctacgaagc tttctttcct acacactccg agcccccgaa tgaagccgaa 480 

ggccttaanc acaganctag ttttcagccg cccagaaccc rctgaagaaa agacccaaga 540 

cgaaaggcaa acgactcagc tccttaceac cccatcaaa^ ccncctccaa tcccaaaaaa 600 
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<210> 99 

<211> 667 

<212> DNA 

<213> Homo sapien 

<220> 

<22l> misc_£eature 
<222> (1) . . . (667) 
<223> n * A,T,C or G 

<400> 99 

actagtgact gagttcccgg caaagaaatt cgacctggac cagttgataa ctcatgtttt 60 

accatttaaa aaaatcagtg aaggatttga gctgctcaat tcaggacaaa gcattcgaac 120 

ggtcctgacg tcttgagatc caaagtggca ggaggtcxgt gttgtcatgg tgaaccggag 180 

tttcccttgt gagagctccc tcatctgaaa tcatgtacct gtctcacaaa tacaagcata 240 

agtagaagat tcgttgaaga catagaaccc ttacaaagaa tcattaacct ttataaacat 300 

ttaaagtctt gtgagcacct gggaattagt ataataacaa tgttnatatc tttgatttac 360 

atttcgtaag gctataactg tatcttttaa gaaaacacac ctcgganttc tatgttgaaa 420 

tggagatttt caagagtttt aaccagctgc tgcagataca ttacccaaaa cagacatagc 483 

gtataaagat acagcaaatg cacotcccag agtaatattc acttaacaca ctggaaacca 540 

ctatttttta gatttgaata tnaatgtcat ctttcaaaca ccrgccatga gtnacctggg 600 

actacatttt gaaatcagtc catcccacga tgcanatcac tgggatcaga ctaagaaaga 660 

cggaaaa 667 

<210> 100 
<211> 583 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (533) 
<223> n = A,T,C or G 

<400> 100 

gttttgtttg taagatgatc acagtcatgt cacactgacc taaaggacac atacataacc 60 

cctcaaaaaa aaaatcactg cctcactctt atttcaagat gaatttctac acagaccaga 120 

tgtttttctg aagatcaatt agacatttcg aaaatgattt aaagtgtttc ccttaacgtc 180 

ctctgaaaac aagtttcttc tgtagtttta accaaaaaag tgcccttttt gccaccggat 240 

cctcctagca ttcatgattt ttttttcata caacgaaact aaaattgcta aaatcatgga 300 

ctggctttct ggctggatct caggtaagat gtgttcaagg ccagagcttt cctcagcact 360 

cgattctttt ccccaatatc tgattctcta aaaatataca catnggtgcc gcatttatat 420 

ctgctggttt aaaattctgt catatctcac ttctagcctt ttagttatgg caaatcatat 480 

tttactttta cttaaagcat ttggtnattt ggantatctg gctctannct aaaaaaanta 540 

attctatnaa ttgaancttc ggtacccnnc catatttgga tec 58 3 

<210> 101 
<211> 592 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_feacure 
<222> (1) . . . (592) 
<223> n = A,T,C cr G 
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<400> 101 



gtggagacgt acaaagagca gccgctcaag acacctggga 
gggaaacgca aggagcagga aaagaaaaaa cggcgaaccc 
ggagtgactg ggagtgggct agaaggggac cacctgtctg 
gagctcgatt cacggaggca ttgaaattct cagcaganac 
gatcctgtaa tagtgaacac atggaaagta ttagaaatac 
aaatgcattg gaataaaacc gtctccccca ttgctctatg 
tgaatatttc ttttctcgcc aaggctaatc caattattat 
actccgtcca ttgatgtatt tattttgtaa atgtatcttg 
tttttgtaca taatgcnctt anatatacct atcaagtttg 
gcgncncnan ttggnggttg aatttaatga atgcctaatt 



agaaaaagaa aggcaagccc 
gctctgcctg gctagactct 
acacctccac aacgtcgctg 
cttccaagga catattgcag 
ttattgcccg taaatactgt 
aaactgcaca ttggtcactg 
caccacatct accataattt 
gtgctgctga atttctatat 
ctgataaatg acncaatgaa 
ttattacccc aa 



60 
120 
180 
240 
300 
360 
420 
480 
540 
592 



<210> 102 
<211> 587 
<212> DNA 
<213> Homo sapien 

<220> 

<22l> misc_f eature 
<222> (1) . . . (587) 
<223> n « A,T,C or G 

<400> 102 

cgtcctaagc acttagacta catcagggaa gaacacagac caoatccctg tcctcatgcg 60 

gcttatgttc tctggaagaa agtggagacc nagtccttgg ctctagggc- ccccggctgg 120 

gggccgtgca ntccggtcag ggcgggaagg gaaacgcacc gctgcacgtg aaccnacagc 180 

ccaggcggat gccccttccc ttagcactac ctggcctcct gcatcccccc gcctcatgtt 240 

cctcccaccc tcaaanaatg aanaacccca cgggcccagc cccttgcccc ggggaaccaa 300 

ggcagcctcc caaaactcag gggctgaagc anactaccag ggcaggggc- gaccttgggt 360 

gacactgccc attccccctc agggcagctc angtcacccn ggnctcttga acccagcccg 420 

ctcccttgaa aaagggcaaa accgaaaagg gcttttccta naaaaagaaa aaccagggaa 480 

ctttgccagg gccccnntnt taccaaaacn nctcctcnng gatttttaac tccccactng 540 

gcctccactc accnggggcn acgccccaaa actaanaatc tcccatc 587 

<210> 103 

<211> 496 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_£eature 

<222> (1) . . . (496) 

<223> n « A,T,C or G 



<400> 103 



anaggaccgg ccctacntgc tctctctcgc cctacctatc 
ctgcanccct tggncactgc anatggaaac cccccagcgt 
gcggcgggtc tccaccacaa ccactccgac tctgtggtcc 
accggcagga tggaccttan ccnacacatc cctctgtccc 
ccctcaacat gatataatcc acccatgcaa ntngctactg 
ttgcctacag aattccattc agtctacact tcggcatcct 
cgggccgacc gcaaaaggtg ccttacacac cggcccccac 
gangcccgcc tcccccttcc gattnncccc cacgtcggac 
ggaaaagaaa caaaac 



aatgcccaac acggcagaac 
cttgacatca ccccacccnt 
ctgnanggcg gnttcccctg 
ctctgctnag anaaagaact 
gcccagctac catctaccac 
ctctggcga- agagtgtggc 
cctcaaccgt cgacncacca 
atcagggtgc tcnagggact 



60 
120 
180 
240 
300 
360 
420 
480 
496 
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<210> 104 
<211> 575 
<212> DNA 
<213> Homo sapien 

<220> 

<221> mi s cofeature 
<222> (1) . . . (575) 
<223> n » A,T,C or G 



<400> 104 

gcacccgctc ccaacccnnc tctcaccatg atcctccgcc tgcanaaact cctctcccaa 60 

ctatggangt ggtttcnggg gcggctcttg ccaactggga agaagccgcg gtgtccctac 120 
ctgctcaact cngtttgtgc ctgggggatc aactnggggc tatggaagcg gccnaaccgt • 180 

tgttttggtg gaagggctgg taactggctt tgggaagcng cttatngaag ttggcccnag 240 

gaagtcgcta ttgaaagtng ccntggaagt ngncttggtg gggggtcttg ctggtggcet 300 

ctgttnaact tgggcgcttt gcnaatggcg gcccccccnc ctgggcaacg aaaaaaacca "50 

ccnatgcngn aaacctcnac nnaacagccc gggctcccct cacctcgaaa aaagccgcrc 420 

cccccccaaa aaaggncaan cccctcaann tggaangttg aaaaaacccc cgaatggaaa 480 

ncccnaaaac aaaaancccc ccncttcccn gnaanggggg aaataccncc cccccaccta 540 

cnaaaaccct cntaaaaaac cccccgggaa aaaaa 575 

<210> 105 
<211> 619 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) .7. (619) 
<223> n a A,T,C or G 



<400> 105 

cactagtagg atagaaacac cgtgtcccga gagcaaggag agaagctact attgatcaga 60 

gcctaaccca ggttaactgc aagaagaggc gggatacttt cagcttccca tgtaactgta 120 

tgcataaagc caatgtagtc cagtttctaa gatcatgttc caagctaacc gaatcccacc 180 

tcaatacaca ctcatgaact cctgatggaa caataacagg cccaagcctg tggcatgacg 24 0 
cgcacacttg ctagactcan aaaaaatacc accctcataa atgggcggga gtattttggt ■ 300 

gacaacctac tttgcttggc cgagtgaagg aatgatattc atatatccat ttateccatg 360 

gacatttagt tagtgctttt tatataccag gcatgatgct gagcgacact cttgtgtata 420 

tttccaaatt tttgtacagt cgctgcacac atctgaaatc acacattaag actcccaaaa 480 

aatgaagtcc ctggtctctc atggcaactt gatcagcaaa ggattcncct ctcrtttggta 540 

cccaaaacac ctactatacn gttnanatga aattcctttt ccccncctcc cgaaaaaana 600 

aagtggtggg gaaaaaaaa ^ S19 

<210> 106 
<211> 506 . 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_f eature 
<222> (l) . . . (506) 
<223> n « A,T,C or G 
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<400> 105 



<2X0> 107 
<211> 452 
<212> DNA 
<213> Homo sapien 



60 



cactggtnct ttcatttgct ntggaagtgc nnatctctaa cagcggacaa agctcccnat 

gcctcaaacc ccgcnacacc Cttgggaant gaaaanttng tancatgata ggttactctg 120 

angtanagat gctctggata ccattanatn tgcccccngt gtcagaggcc catattgtgt 180 

tatgcaaatg gtatntcatt cgctactatn antcaattng aaacanggtc cttgggtcac 240 

gaatantnng cagcncanct nanangctgt ctgtngtatt cattgtggtc atagcacctc 300 

acancattgt aaccccnatc nagcgagaca naccagnaan ttcctagcga cggctcanga 360 

ttccaaatgg nctcatntcn aatgtttaaa agttanttaa gtgcaagaaa cacagactgg 420 

atgttccacc aaccagtacc tgtaatgacn ggcctgtccc aacacatccc ccttttccat 480 

gaccgcggta ncccgcatcg gaaaaa 506 



<220> 

<221> misc_feature 
<222> (1) . . . (452) 
<223> n «= A, T f C or G 



<400> 107 

gctgagtctg taccaaacag taagacatcc caatgaacca taaattcaac ttcgtaaaaa 60 

tctcctgaag catagataat attgtttggt aaatgtctct tctgtttggc aaatgtttcu 120 

tttaaagacc ctcccattct acaaaac^cc gcatgcagag gcttgttrac ctccctctct 180 

ccaaggttca caataggagt ggtgatttga aaaatacaaa actatgagat cggttcccct 24 0 

gtiggcar.aaa tcgcatcact gtatcacctt crtcttcaac cggtaagar.c ttcagcttgt 300 

tggaaagtaa ccgtganaac ccagttt zee gtccaccccc cctagggact acccatagaa 36 0 

catgaaaagg cccccacnga agcaagaaga taagtctttc atggctgcxg gttgcttaaa 420 

ccactctaaa accaaaaaac tcccctcgga aa " 452 

<210> 108 
<211> 502 
<212> DNA 
<213> Homo sapien 



<220> 

<22l> misc__f eature 
<222> (1) . . . (502) 
<223> n » A,T,C or G 



<400> 108 

accccctccc ctcaatcagt tnttatttat ntattaaatt ttat^gcatg tcctggcaaa 60 

caaaaagaga ttgtagattg gcttctggct ccccaaaagc ccataacaga aagtaccaca 120 

agaccncaac tgaagcctaa aaaatctacc acatgtataa tacc^ctnga agaacactaa 180 

tanaccatat aaaactttca acatntgect aatgctgtnc aattataaaa ncaacngaaa 240 

aaaatgtccc tttaacatnc aacatcccac acagtgetae ttnaggggac tacenngnaa 300 

naaaaaaagg gtagaaggga tttaacgaaa actccgctcr. ccatctctgc ttanaaacgt 360 

ctccagaaca aaaacccntc aanccctcca gccaaccgca tccgagctna ggccacccaa 420 

aaactccat^ agncccactt tctaanggtc tetanagect actaancctc tcgacccctir 480 

accctggnca ctcctgccct ca 502 



<210> 109 
<211> 1308 



WO 99/47674 



PCT/US99/05798 



44 



<212> DMA 

<213> Homo sapien 



<400> 109 

tcgctaaaac catcaeggat tcacttggcg ccgtcagcac tcgacttggg 60 

ttcgatcttt tcaaagagct gaagaaaaca aacgatggca acatcttccc tccccctgtg 120 

ggcatcccga ctgcaattgg catggtcccc ctggggaccc gaggagccac cgcctcccag 180 

tcggaggagg cgctccactc Cgaaaaagag acgaagagct caagaataaa ggccgaagaa 240 

aaagaggcga ttgagaacac agaagcagta catcaacaat cccaaaagtt cttgactgaa 300 

ataagcaaac ccactaatga ttatgaactg aacataacca acaggctgtt tggaaaaaaa 360 

acacaccccc tccttcaaaa acacttagat catgttgaaa aatattatca tgcacccctg 420 

gaacctgttg atcttgcaaa tgcagccgat gaaagccgaa agaagattaa ttcctgggct 480 

gaaagcaaaa caaatgaaaa aatcaaggac ttgctcccag atggctctac tagtagcccc 540 

accaagccgg tgccggtgaa catggttcat tttaaagggc aatgggacag ggagtttaag 600 

aaagaaaata ccaaggaaga gaaattttgg acgaataaga gcacaagtaa atctgtacag "660 

tllllllttl ag ! 9CC3ttC cctta ^-c actttcctgg aggactcgca ggccaaaacc 720 

"tacaaaaa caacgaccta agcatgtctg cgcttctgcc caacgacacc 780 

^f 9 agaagacaat agataaaaca agtcctgaga aactggcaga gtggactagc 840 

a^t™* '" aa9aaa9 aa a9gtgaac ccgcactcgc cccggcttga ggcggaaoac 900 

agttacgacc tagaggcggt cctggctgcc acggggatgg gcgacgcc- cagtgagcac 960 

ITrttTr? aCCC399aaC ^caggc tocgggttgc acgcccagaa gtfcctocac 1020 

, g r ~ I " 9 c 99 ca 9 caac cgaggaaggc accgaggctg cagctgccac cggcacacgc 1080 

ttcaccgtca catccgcccc aggtcacgaa aatgttcacc gcaatcaccc ctccccgctc 1140 

ItZlZTr aCa3C9aaCC «acagcatc ctctccctcg gcagattttc Ctccccctaa 1200 

gacgaccgtt gccaeggcat tgccgccctc agcaaaaaac aactraccagc gucactcata 1260 

tgatcatgaa aatcgtccat tctttcaaac ggtggcccac ccgcacct 130 8 

<210> 110 
<211> 391 
<212> PRT 
<213> Homo sapien 

<400> 110 

Met Asp Ser Leu Gly Ala Val Ser Thr Arg Leu Gly Phe Asd Leu Ph» 

5 10 15 

Lys Glu Leu Lys Lys Thr Asn Asp Gly Asn He Phe Phe Ser Pro Val 

20 25 30 

Gly lie Leu Thr Ala He Gly Met Val Leu Leu Gly Thr Arg Gly Ala 

35 40 45 

Thr Ala Ser Gin Leu Glu Glu Val Phe His Ser Glu Lys Glu Thr Lys 

« 50 55 60 

Ser Ser Arg He Lys Ala Glu Glu Lys Glu Val lie Glu Asn Thr Glu 

65 70 75 80 

Ala Val His Gin Gin Phe Gin Lys Phe Leu Thr Glu lie Ser Lys Leu 

85 90 95 

Thr Asn Asp Tyr Glu Leu Asn lie Thr Asn Arg Leu Phe Gly Glu Lvs 

100 105 " no 

Thr Tyr Leu Phe Leu Gin Lys Tyr Leu Asp Tyr Val Glu Lvs Tyr Tv- 

115 120 125 

His Ala Ser Leu Glu Pro Val Asp Phe Val Asn Ala Ala Aso Glu Se- 

130 135 140 

Arg Lys Lys He Asn Ser Trp Val Glu Ser Lys Thr Asn Glu Lys lie 
1*5 150 ^55 ^ c 

Lys Asp Leu Phe Pro Asp Gly Ser Ha Ser Ser Ser Thr Lvs Leu Va' 
155 170 ' 175 
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Lsu 


Val 


Asn 


Met 


Val 


Tyr 


rtie 


Lys 


Gly Gin Trp Asp 


Arg Glu Phe 


Lys 








180 










185 




190 


Lys 


Glu 


Asn 


Thr 


ys 


ulU 




Lys 


Phe Trp Met Asn 


Lys Ser Thr 


Ser 






195 










ZUU 






205 




Lys 


Ser 


Val 


m n 

VjJ.il 


Mot- 
ile C 


net 


x nr 


Gin 


Ser His Ser 


Phe 


Ser Phe Thr 


Phe 




210 
















220 






Leu 


Glu 


ASp 


Leu 




>\i a 


Lys 


lie 


Leu Gly He 


Pro 


Tyr Lys Asn 


Asn 


225 










o "3 n 






235 




240 


Asp 


Leu 


Ser 


Met 


Pne 


Val 


Leu 


Leu 


Pro Asn Asp 


lie 


Asp Gly Leu 


Glu 










^4 D 








250 . 




255 




Lys 


He 


lie 


Asp 


Lys 


lie 


Ser 


Pro 


Glu Lys Leu 


val 


Glu Trp Thr 


Ser 








<£b U 










265 




270 




Pro 


Gly 


His 


Met 


Glu 


Glu 


Arg 


Lys 


Val Asn Leu 


His 


Leu Pro Arg 


Phe 






275 










280 






285 




Glu 


Val 


Glu 


Asp 


Ser 


Tyr 


Asp 


Leu 


Glu Ala Val 


Leu 


Ala Ala Met 


Gly 




290 










295 






300 




Met 


Gly 


Asp 


Ala 


Phe 


Ser 


Glu 


His 


Lys Ala Asp Tyr 


Ser Gly Met 


Ser 


305 










310 






315 




320 


Ser Gly 


Ser 


Gly 


Leu 


Tyr 


Ala 


Gin 


Lys Phe Leu 


His 


Ser Ser Phe 


Val 










325 








330 




335 




Ala 


Val 


Thr 


Glu 


Glu 


Gly 


Thr 


Glu 


Ala Ala Ala 


Ala 


Thr Gly He 


Gly 








340 










345 




350 


Phe 


Thr 


Val 


Thr 


Ser 


Ala 


Pro 


Gly 


His Glu Asn 


Val 


His Cys Asn 


His 






355 










360 






365 




Pro 


Phe 


Leu 


Phe 


Phe 


He 


Arg 


His 


Asn Glu Ser 


Asn 


Ser He Leu 


Phe 




370 










375 






380 






Phe Gly 


Arg 


Phe 


Ser 


Ser 


Pro 













385 390 



<210> 111 

<211> 1419 

<212> DNA 

<213> Homo sapien 

<40O> 111 
ggagaactat aaattaagga tcccagctac 
ccagccacca ccgtctctcc aaaaacccga 
ggcgccgtca gcactcgact tgggtttgat 
ggcaacatct tcttttcccc tgtgggcatc 
acccgaggag ccaccgcttc ccagttggag 
agctcaagaa taaaggctga agaaaaagag 
attgagaaca cagaagcagt acatcaacaa 
ctcactaatg attatgaact gaacataacc 
ttccttcaaa aatacttaga ttatgttgaa 
gattttgtaa atgcagccga tgaaagtcga 
acaaatgaaa aaatcaagga cttgttccca 
gtgctggtga acatggttta ttttaaaggg 
actaaggaag agaaattttg gatgaataag 
cagagccatt cctttagctt cactttcctg 
ccatataaaa acaacgacct aagcatgttt 
gagaagataa tagataaaat aagtcctgag 
atggaagaaa gaaaggtgaa tctgcacttg 
ctagaggcgg tcctggctgc catggggatg 
tactcgggaa tgtcgtcagg ctccgggttg 
gtggcagtaa ctgaggaagg caccgaggct 



ttaattgact tatgcttcct 
ggtctcgcta aaatcatcat 
cttttcaaag agctgaagaa 
ttgactgcaa ttggcatggt 
gaggtgtttc actctgaaaa 
gtggtaagaa taaaggctga 
ttccaaaagt ttttgactga 
aacaggctgt ttggagaaaa 
aaatattatc atgcatctct 
aagaagatta attcctgggt 
gatggctcta ttagtagctc 
caatgggaca gggagtttaa 
agcacaagta aatctgtaca 
gaggacttgc aggccaaaat 
gtgcttctgc ccaacgacat 
aaattggtag agtggactag 
ccccggtttg aggtggagga 
ggcgatgcct tcagtgagca 
tacgcccaga agttcctgca 
gcagctgcca ctggcatagg 



agttcgttgc 60 

ggattcactt 120 

aacaaatgat 180 
cctcctgggg • 240 

agagacgaag 300 

aggaaaagag 360 

aataagcaaa 420 

aacatacctc 480 

ggaacctgtt 540 

tgaaagcaaa 600 

taccaagctg 660 

gaaagaaaat 720 

gatgatgaca 780 

tctagggatt 840 

cgatggcctg 900 

tccagggcat 960 

cagttacgat 1020 

caaagccgac 1080 

cagttccttt 1140 

ctttactgte 120C 
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acatccgccc caggtcacga aaatgttcac tgcaatcatc ccttcctgtt ctccatcaag 1260 

cacaatgaac ccaacagcat cctcttcttc ggcagatttt cttctcctta agatgatcgt 1320 

tgccatggca ttgccgcttt cagcaaaaaa caactaccag tgttactcat acgattacga 1380 

aaatcgtcca ttcttttaaa tggtggctca cttgcattt " 1415 





<210> 


112 
























<211> 


400 
























<212> 


PRT 
























<213> 


Homo sapien 




















<400> 


112 






















Met 


Asp Ser 


Leu 


Gly 


Ala 


vai. 


ber 


Thr Arg 


Leu Gly Phe Asp Leu Phe 


1 






5 










10 








15 


Lys 


Glu Leu 


Lys 


Lys 


Thr 


Asn 


Asp 


Gly Asn 


He 


Phe 


Phe 


Ser Pro Val 






20 










25 










30 


Gly 


He Leu 


Thr 


Ala 


He 


Gly 


Met 


Val 


Leu 


Leu Gly Thr Arg Gly Ala 




35 










40 










45 




Thr 


Ala Ser 


Gin 


Leu 


Glu 


Glu 


Val 


Phe 


His 


Ser 


Glu Lys Glu Thr Lys 




50 








55 










50 






Ser 


Ser Arg 


He 


Lys 


Ala 


Glu 


Glu 


Lys 


Glu 


Val Val Arg He Lvs Ala 


65 








70 










75 






30 


Glu Gly Lys 


Glu 


He 


Glu 


Asn 


Thr 


Glu 


Ala 


val 


His 


Gin 


Gin Phe Gin 








85 










90 








95 


Lys 


Phe Leu 


Thr 


Glu 


He 


Ser 


Lys 


Leu 


Thr 


Asn 


Asp 


Tyr 


Glu Leu Asn 






100 










105 








110 


lie 


Thr Asn 


Arg 


Leu 


Phe 


«jj.y 


G3.u 


Lys 


Thr 


Tyr 


Leu 


Phe 


Leu Gin Lys 




115 










120 










125 


Tyr 


Leu Asp 


Tyr 


Val 


Glu 


Lys 


Tyr 


Tyr 


His 


Ala 


Ser 


Leu 


Glu Pro Val 




130 








135 










140 






Asp 


Phe Val 


Asn 


Ala 


Ala 


Asp 


Glu 


Ser 


Arg 


Lys 


Lys 


He 


Asn Ser Trp 


145 








150 










155 






160 


Val 


Glu Ser 


Lys 


Thr 


Asn 


Glu 


Lys 


He 


Lys 


Asp 


Leu 


Phe 


Pro Asp Gly 








165 










170 








175 


Ser 


He Ser 


Ser 


Ser 


Thr 


Lys 


Leu 


Val 


Leu 


Val 


Asn 


Met 


Val Tyr Phe 






180 










185 










190 


Lys 


Gly Gin 


Trp 


Asp 


Arg 


Glu 


Phe 


Lys 


Lys 


Glu 


Asn 


Thr 


Lys Glu Glu 




195 










200 










205 


Lys 


Phe Trp 


Met 


Asn 


Lys 


Ser 


Thr 


Ser Lys 


Ser 


Val 


Gin 


Met Met Thr 




210 








215 










220 






Gin 


Ser His 


Ser 


Phe 


Ser 


Phe 


Thr 


Phe 


Leu 


Glu Asp Leu Gin Ala Lys 


225 








230 










235 






240 


He Leu Gly 


He 


Pro 


Tyr 


Lys 


Asn 


Asn Asp 


Leu 


Ser Met 


Phe Val Leu 








245 










250 








255 


Leu 


Pro Asn 


Asp 


He 


Asp 


Gly 


Leu 


Glu 


Lys 


He 


He Asp Lys He Ser 






260 










265 










270 


Pro Glu Lys 


Leu 


Val 


Glu 


Trp 


Thr 


Ser 


Pro 


Gly 


Kis 


Met 


Glu Glu Arg 




275 










28C 










28S 


Lys 


Val Asn 


Leu 


His 


Leu 


Pro - Arg 


Phe 


Glu 


Val 


Glu 


Asp Ser Tyr Aso 




290 








295 










300 






Leu 


Glu Ala 


Val 


Leu 


Ala 


Ala 


Met 


Gly Met 


Gly Asp Ala Phe Ser Glu 


305 








310 










315 






320 


His 


Lys Ala 


Asp 


Tyr 


Ser 


Gly Mer. 


Ser 


Ser 


Gly Ser 


Gly Leu Tyr Ala 








325 










330 








335 


Gin 


Lys Phe 


Leu 


His 


Ser 


Ser 


Phe 


Val 


Ala 


Val 


Thr 


Glu 


Glu Gly Thr 






340 










345 










35C 



WO 99/47674 



PCT/US99/05798 



47 



Glu Ala Ala Ala Ala Thr 



Gly lie Gly Phe Thr 
360 



Val Thr Ser Ala Pro 
365 



355 



Gly His Glu Asr. Val His 



Cys Asn His Pro Phe 
375 



Leu Phe Phe He Arg 
330 



370 



His Asn Glu Ser Asn Ser 
385 390 



lie Leu Phe Phe Gly 
395 



Arg Phe Ser Ser Pro 
400 



<210> 113 
<211> 957 
<212> DNA 
<213> Homo sapien 

<400> 113 

ctcgaccttc tccgcacagc ggacgaaccc tgagcagctg aagaccagaa aagccaccac 60 

gactttctgc ttaattcagg agcttacagg attcttcaaa gagcgcgt-c agcacrcttt * 120 

gaaacatgag ttcttaccag cagaagcaga cccttacccc accacctcag ccccaacagc 130 

agcaggtgaa acaacccagc cagcccccac cccaggaaat acctgctccc acaaccaagg 24 G 

agccacgcca cccaaaggnc ccacaacccg gaaacacaaa gaccccagag ccaggccgca 300 

ccaaggtccc cgagccaggc cgcaccaagg tceccgagcc aggctgtacc aaggcocccg 360 

agccaggatg taccaaggcc cccgagccag gccgtaccaa ggtccctgag ccaggocaca 420 

ccaaggtccc tgagccaggc agcaccaagg -ccctgacea aggcttcatc aagtt.cccg 480 

agccaggtgc ca-caaagct cccgagcaag gatacaccaa agttcccgtg ccaggccaca 540 

caaaggtacc agagccatgt ccttcaacgg tcactccagg cccagcncag cagaagacca 5GC 

agcagaagca atttggtgca cagacaagcc cttgagaagc caaccaccag atgctggaca 560 

ccccettccc acctgtctct gtgtcctaat tgtctgtaga ccttgcaacc agtacatccc 720 

caccccaagc cacagcctct ctcttattcg tatcctaaaa acacggcacc anaaagcctw 730 

tgttcacaca cactctgaag .aatcctgcaa gcccctgaat taagcagaaa gccc^catgg 840 

cttct-rggc ccccggctcc tcagggtcca nctgaagat- cgaacgaaaa gaaacgcacg 500 

ctcccngctc tgcoctcatt aaaccgcttt taactccaaa aaaaaaaaaa aaaaaaa 957 

<210> 114 
<211> 161 
<212> PRT 
<213> Homo sapien 



<400> 114 



Met Ser 


Ser 


Tyr 


Gin 


Gin 


Lys 


Gin 


Thr 


Phe 


Thr 


Pro 


Pro 


Pro 


Gin 


Leu 


1 






5 










10 










15 




Gin Gin 


Gin 


Gin 


Val 


Lys 


Gin 


Pro 


Ser 


Gin 


Pro 


Pro 


Pro 


Gin 


Glu 


He 






20 










25 










30 






Phe Val 


Pro 


Thr 


Thr 


Lys 


Glu 


Pro 


Cys 


His 


Ser 


Lys 


Val 


Pro 


Gin 


Pro 




35 










40 










45 








Gly Asn 


Thr 


Lys 


He 


Pro 


Glu 


Pro 


Gly 


Cys 


Thr 


Lys 


Val 


Pro 


Glu 


Pro 


50 










55 










60 










Gly Cys 


Thr 


Lys 


Val 


Pro 


Glu 


Pro 


Gly 


Cys 


Thr 


Lys 


Val 


Pro 


Glu 


Pro 


65 








70 










75 










30 


Gly Cys 


Thr 


Lys 


val 


Pro 


Glu 


Pro 


Gly 


Cys 


Thr 


Lys 


val 


Pro 


Glu 


Pro 








85 










90 










95 




Gly Tyr 


Thr 


Lys 


Val 


Pro 


Glu 


Pro 


Gly 


Ser 


lie 


Lys 


Val 


Pro 


Asp 


Gin 






100 










105 










110 






Gly Phe 


lie 


Lys 


Phe 


Pro 


Glu 


Pro 


Gly 


Ala 


lie 


Lys 


Val 


Pro 


Glu 


Gin 




115 










120 










125 








Gly Tyr 


Thr 


Lys 


Val 


Pro 


val 


Pro 


Gly 


Tyr 


Thr 


Lys 


Val 


Pro 


Glu 


Pre 


130 










135 










140 










Cys Pro 


Ser 


Thr 


Val 


Thr 


Pro 


Gly 


Pro 


Ala 


Gin 


Gin 


Lys 


Thr 


Lys 


Gin 
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145 
Lys 



150 



155 



160 



<210> 115 

<211> 506 

<212> DNA 

<213> Homo sapien 

<220> 

<221> misc_f eature 

<222> (1) .7. (506) 

<223> n » A,T,C or G 



<400 
cattggtnct 
gccctaaacc 
angcanagat 
-acgtaaacg 
gaatancnng 
acancattgt 
ctccaaacgg 
atgtcccacc 
gaccgtggta 



> 115 

tccactcgct 
ctgtnacact: 
gttctggata 
gcatntcatt 
cagcncanct: 
aaccccnatc 
nctcatntcn 
aactagtacc 
ncccgcatcg 



ncggaag-gc 
tttgggaant 
ccaccanacn 
cgccactatn 
nanangctgt 
nagtgagaca 
aatgttcaaa 
cgtaatgacn 
gaaaaa 



nnatctctaa 
gaaaanttng 
tgcccccngt 
anccaatcng 
ctgcngtacc 
nactagnaan 
agccantcaa 
ggcctgtccc 



cagtggacaa 
cantatgata 
gccagaggc. 
aaatanggtc 
cattgtggtc 
ttcccagtga 
gtgcaagaaa 
aacacatctc 



agctcccngt 
ggctatcctg 
catactgcgc 
^ccgggcta- 
aca'gcacctc 
tggcccanga 
tacagactgg 
ccttctccac 



60 
120 
ISO 
240 
300 
360 
420 
480 
506 



<210> 116 

<211> 3079 

<212> DNA 

<213> Homo sapien 



<400> 116 

ggatccccgg gtctcccaaa ccccccacag agtcccgccc aggccaaaga gcaaggaaaa 60 

ggtcaaaggg cagaaaaaac gctgagctag gaggagctat ggaaggataa acccggcctc 120 

aaagaggtca aagtggctta tagggggcgc tgagggcttc ccacaccc^c cggcctaaac 180 

ctcgcaggca gacctgccca gcgggccccg ggacagctgc gccttcccta acaaaaaaat 240 

tgtgcacaaa aggacgaaac tctattttcc ctctagcaca taaccaagaa tataaggcca 300 

cagattgcct ttcccagagg gaaaaccctg cagcaacctg ctgcctggaa aagtgtaaga 360 

gcagatcacn ggggaaccgc ttgccccccg ccgatggaca gctcccccaa gctccaaggg 420 

caggtgctca gcatgtaccg tactgggatg gttgtcaata ctcctggtcc cgtaagagtc 480 

ccaggacacc gccacgccaa tgccccctca gttcctggca tccctcttgg gctgctcaca 540 

gccccagcct ctacggtgaa gacatacctg ctagcagcgt caccaacttg ttgccaagag 600 

atcagtgctc gaaggcaagg ttatttctaa ctgagcagag cctgccagga agaaagcgct 660 

cgcaccccac accactgtgc aggtgtgacc ggcgagctca cagctgcccc ccaggcatgc 720 

ccagcccact taatcaccac agctcgacag cccwcccgcc cagcccagct ctggaaggga 780 

caaaaagggg catcaccgtt cctgggtaac agagccaccc cctgcgtcct gctgagctcc 840 

gctccctcca gcacccccca acccactagt gcctggttcc cttgctccac caggaacaag 900 

ccaccatgcc tcgccagtca agcgtgcccc ccggagcggg gggcagtcgt agctccagca 960 

ccgcctctgc catcaccccg tctgtctccc gcaccagctc cacctccgtg tcccggtccg 1020 

ggggtggcgg tggcggtggc ctcggcaggg tcagccccgc gggtgcttgc ggagcgggcg 1080 

gctatggcag ccggagcccc tacaacctgg ggggccccaa gaggatatcc accagcacza 1140 

gtggtggcag cttcaggaac cggcccggcg ccggcgctgg aggcggctat ggctccggag 1200 

gcggcgccgg cagcggaccc ggcctcggcg gtggagctgg cggcggctct gggcrcggzg 1260 

gcggagccgg cctcggaggc ggctccggcg gccccggccc ccctgcccgc ccccccggag 1320 

gcacccaaga ggtcactgtc aaccagagcc uCccgactcc cctcaacccg caaatcgacc 1380 

ccagcatcca gagggsgagg accgaggagc gcgagcagac caagaccc^c aacaacaagc 1440 
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ttgccccctc catcgacaag gtgcggttcc tggagcagca gaacaaggtt ctggaaacaa 1500 

agtggaccct gctgcaggag cagggcacca agactgtgag gcagaacccg gagccgctgc 1560 

ccgagcagca catcaacaac cccaggaggc agccggacag catcgtgggg gaacggggcc 1620 

gcccggaccc agagccgaga aacatgcagg acctggtgga agaccccaag aacaagtatg 1680 

aggacgaaac caacaagcgc accactgctg agaacgagtt tgtgatgctg aagaaggacg 1740 

tagacgctgc ccacacgaac aaggtggagc cggaggccaa ggtcgatgca ctgatggacg 1800 

agaccaactt catgaagatg tectttgatg cggagctgtc ccagacgcag acgcatgtcc 1860 

ctgacacctc agtggtcctc tccacggaca acaaccgcaa cctggacccg gacagcatca 1920 

tcgccgaggt caaggcccag tatgaggaga trgccaaccg cagccggaca gaagccgagt 1980 

cceggtacca gaccaagtat gaggagccgc agcagacagc tggccggcac ggcgatgacc 2040 

tccgcaacac caagcacgag atctctgaga cgaaccggat gacccagagg ctgagagccg 2100 

agactgacaa tgtcaagaaa cagcgcgcca a-ccgcagaa cgccattgcg gatgccgagc 2160 

agcgcgggga gctggccctc aaggatgcca ggaacaagcc ggccgagctg gaggaggccc 2220 

tgcagaaggc caagcaggac atggcccggc cgccgcgtga gtaccaggag ctcacgaaca 228 0 

ccaagccggc cccggacgtg gagatcgcca cctaccgcaa gctgccggag ggcgaggaac -2340 

gcagacccag tggagaagga gctggaccag ccaacatctc tgctgccaca agcagcgctc 24 00 

cccczggata cggcagtggc agcggccatg gcggtggccc cggtggaggc ctcggcggcg 2460 

gccticggtgg aggtcccgcc ggaggcagca gcggaagcta ctactccagc agcagtgggg 2520 

gcgtcggcc- acgcggcggg ctcagcgtgg ggggccctgg cttcagcgca agcagcagcc 2580 

gagggctggg ggtgggcttt ggcagcggcg ggggtagcag ctccagcgtc aaatttgccc 2640 

ccac-acctc ctccccccgg aagagc-cca agagctaaga acccgccgca agccactgcc 2700 

ccccaagcgc agcaacccag cccacggaga r.-gccccttc caggcagttg cccaagccac 2760 

gtctcaccct cttctggaga gtagcccaga rcaagccaat tgcagaacca cattctccgc 2820 

ctcccaggag agccccatr.c ccagcrccctg gcctcccgtg ccgcagcr.^t atar.nccgcc 2380 

tcaaatcagc ctccaggctt cccacagcau ggcccctgcc gacacgagaa cccaaagtcc 2340 

tccraaaccc aaaccaccaa aacagaatcc ccaccccaat: cccaaactr.t gr.tccggtizr 3000 

taactacccc cagaacgtgc tcaataaaac g-tccacaac ata^gccggt gr.gcagaacc 3060 

gctr-cctut cctacccaa 3079 

<210> 117 
<211> 6921 
<212> DNA 
<213> Homo sapien 



<400> 117 

gaatcctgac cgtccactca aaacccctat tccgaccaaa gccatccgtg accacagaca 60 

aattgagata accatLtaca aagacgatga atgtgttttg gcgaataact ctcatcgtgc 120 

taaacggaag gtcaccagcc ccactgggaa tgaggctatg gtcccanctg tgcgcctcac 180 

cgttccccca ccaaacaaag aagcggcgga ccttgccaac agaactgagc aacagtatca .240 

gaatgtcctg actccttggc atgagtcxca cataaacacg aagagtgtag tatcctggca 300 

ttatctcacc aatgaaattg atagaattcg agctagcaan gtggcttcaa taaagacaat 360 

gctacccggt gaacatcagc aagttctaag taatccacaa cctcgttccg aagattttct 420 

ggaagacagc caggaatccc aagtcttttic aggctcagat acaacacaac tggaaaagga 4 80 

ggttaatgta tgcaagcagc actatcaaga acttcttaaa tctgcagaaa gagaggagca 54 0 

agaggaacca gtttataatc tccacatcrc tgaagtccga aacactagac ttcggtcaga 600 

gaaccgcgaa gaccggctga tcagacagat trgaactccc ccggaaagag atgatttgca ' 660 

tgaaagtgtg ttcagaatca cagaacagga gaaactaaag aaagagctgg aacgacttaa 720 

agatgactcg ggaacaatca caaataagcg cgaggagttt ttcagtcaag cagcagcctc 780 

ctcaccagcc cccaccctac gatcagagcc taatgtggtc cctcagaaca tgaaccaagt 84 0 

cnaczccatg tcctccactc acatagataa gc-gaaaacc gttaacttgg tgttaaaaaa 900 

cacccaagct gcagaagccc ccgcaaaacc ccatgaaact aaaccgcgtg aagaagaagc 960 

agctacagct gacaagaaca acattgagaa tctaataagt accccaaagc aacggagatc 1020 

cgaagtagat gaaaagagac aggcattcca cgccttagag gacgagtcgc agaaagc^aa 1030 

agcca-cagt gatgaaacgt tcaaaacgca caaagaaccg gaccctgact: t^gactggca 1140 

caaagaaaaa gcagaccaac cagccgaaag gccgcaaaac gctcatgtgc acactgacaa 1200 
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caggtcacgg gacttagagg gcatcggcaa atcactgaag taccacagag acactcacca 1260 

tccctC3gac gattggatcc agcaggttga aaccacccag agaaagattc aggaaaatca 1320 

gcccgaaaac agtaaaaccc tagccacaca gttgaatcaa cagaagacgc ^ggcgtccga 1380 

aatagaaatg aaacagagca aaacggacga gtgtcaaaaa tatgcagaac agtactcagc 1440 

tacagcgaag gactatgaac tacaaacaac gacctaccgg gccatggtag actcacaaca 1500 

aaaacctcca gtgaaacgcc gaagaacgca gagctcagca gatctcatta tccaagagtt 1560 

catggaccta aggactcgac acaccgcccr ggtcacxctc atgacacaat atattaaatt 1620 

cgctggtgac ccattgaaga ggctggaaga ggaggagatt aaaaggtgta aggagacccc 1680 

cgaacatggg gcatactcag atctgcttca gcgtcagaag gcaacagtgc ttgagaatag 1740 

caaacctaca ggaaagacaa gtgagttcga aagaatggta gctgaactaa agaaacaaaa 1800 

gccccgagta gaggaagaac tcccgaaggc cagggaggct gcagaaaatg aatcgagaaa 1860 

gcagcagaga aatgtagaag atacctccrt gcagaagaca acggccgaaa gtgaagccaa 1920 

gcagtaccgc agggaacttg aaaccactgt gagagagaag gaagccgccg aaagagaact 1980 

ggagcgggtg aggcagccca ccatagaggc cgaggctaaa agagctgccg tggaagagaa 2040 

cctcctgaac cttcgcaatc agttggagga aaacacctct accagacgaa cactggaaga 2-100 

tcacctcaaa agaaaagact taagtctcaa tgattcggag caacaaaaaa acaaactaat 2150 

ggaagaacta agaagaaaga gagacaatga ggaagaactc ttgaagctga caaagcagat 2220 

ggaaaaagac cctgcatctc agaaacaggt agcagagaaa cagtcgaaag aaaagcagaa 2230 

aat-gaaccg gaagcaagaa gaaaaataac tgaaattcag cacacatg-a gagaaaatgc 2 340 

attgccagcg tgtccgatca cacaggctac atcatgcagg gcagtaacgg gcccccagca 2400 

agaacatgac aagcagaaag cagaagaacc caaacagcag gcagatgaac taacagctgc 24 60 

caacagaaag gctgaacaag acacgagaga gctgacatac gaacctaatg ccccccagcc 2520 

tgaaaaaacg tcatctgagg aaaaggcrrg twtgccaaaa gataaacxag atgaaacaaa 2530 

taatacactc agatgcctca agtcggagct ggaaaggaag gatcaggcgg agaaagggca 264 0 

ctctcaacaa ctcagagagc ttggtaggca accgaatcaa accacaggta aagctgaaga 2700 

agccacgcaa gaagctagtg atctcaagaa aataaagcgc aatcatcagc cagaa«:taga 2760 

atctcccaat catgaaaaag ggaaactaca aagagaagca. gacagaarca caagggcaca 2820 

cgccgtagcr gagaagaata ttcagcac-c aaattcacaa at t cat c etc ctcgagacga 2830 

gaaagaacca gaaagactac aaar.ctgcca gagaaaacca gaccacctaa aagaacaatt 2940 

cgagaaaagc catgagcagt tgcttcaaaa caccaaagct gaaaaagaaa ataatgataa 3000 

aacccaaagg ctcaacgaag aattggagaa aagcaacgag cgegcagaga cgccaaaaca 3060 

aaaagcagag gagcttacca ggcagaataa tgaaaccaaa ccaatgacgc agagaatcca 3120 

ggcagaatca gagaacacag tttcagagaa acaaactacc cagcaaagac gtgaagcacc 3180 

gaaaactcag geagaeggtt ctaaagatca gccacgcagc acaaatgaac actegcacaa 3240 

acagacaaaa acagagcagg actctcaaag aaaaattaaa tgcccagaag aagacctggc 3300 

gaaaagtcaa aatctggtaa gtgaattcaa gcaaaagtgt gaccaacaga acactaccac 3360 

ccagaatacc aagaaagaag ttagaaaccc gaatgcggaa ctgaatgctz ccaaagaaga 3420 

gaagegaege ggggagcaga aagttcagcc acaacaagct caggegcaag agtcaaacaa 3480 

caggecgaaa aaagtacaag acgaattaca cttaaagacc acagaggagc agatgaccca .3540 

cagaaagatg gctctgcttc aggaagaatc tggtaaattc aaacaatcag cagaggagtt 3600 

teggaagaag atggaaaaat taatggactc caaagtcacc actgaaaacg atatttcagg 3660 

catcaggctt gacttcgtgt ctcttcaaca agaaaactct agageccaag aaaatgctaa 3720 

gettcgegaa acaaacatta aagaacttga aagacagctt caacagtatc gtgaacaaat 3780 

gcagcaaggg cagcacatgg aagcaaatsa ttaccaaaaa tgecagaaac ttgaggatga 3840 

gctgacagcc cagaagegtg aggttgaaaa cccgaagcaa aaaaeggace aacagatcaa 3900 

agagcatgaa caccaattag ttctgcccca gtgtgaaat- caaaaaaaga gcacagccaa 3360 

agaccgtacc cccaaaccag attttgagac gacagtgaag gagcgccagc actceggaga 4020 

gctgtcctcc agaaacactg gacaccctca cccaacaccc agatccccrr tgctgagatg 4080 

gactcaagaa ccacagccac eggaagagaa gtggcagcac cgggccgctg aacagacacc 4140 

caaagaagtc caatcccagc caccaggggc tccactcgag aaagagaaaa gecagcagtg 4200 

ttactctgag tactc^tctc agacaagcac cgagccacag acaactrttg atgagacaaa 4260 

ccccaccaca agacegtctg aaatcgagaa gataagagac caagccctga acaactccag 4320 

accacctgtc aggtatcaag ataaegcacg tgaaacggaa ccggtgaagg ttccgacacc 4380 

Cvtagagata gecaagaaca agcagcacga tacgcacaca gaagtcacaa caccaaaaca 4440 

agaaaagaac ccagz-ccca gtgetgaaga acggacgccz gaagggegea gagcatcegg 4500 
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tggactcaag aaaggggatt tccctaagaa gggcttagaa ccagagacrt cccagaacct 4560 

tgatggtgat catgcacgtt cagtcaggga tgacgaatrt aaattccaag ggcttaggca 4620 

cactgcgact gccaggcagt tggtggaagc taagctcctg gacatgagaa caattgagca 4680 

gctgcgactc ggtcttaaga ccgctgaaga agttcagaaa accctcaaca agttcctgac 4740 

gaaagccacc ccaactgcag ggctttacct agaatctaca aaagaaaaga ttccacrcgc 4800 

ctcagcggcc gagagaatca taatagacaa aatggtggct ttggcatttt tagaagctca 4860 

ggctgcaaca ggttttataa ttgatcccat tccaggccag acatattctg ttgaagatgc 4920 

agttcxtaaa ggagttgtcg accccgaacc cagaattagg cttctcgagg cagagaaggc 4980 

agccgtggga tattcttatt cttctaagac actgtcagtg tttcaagcta cggaaaatag 5040 

aatgctcgac agacaaaaag gtaaacatat cctggaagcc cagatcgcca gtgggggtgc 5100 

cattgaccct gtgagaggca tzcgzgzzcc tccagaaatt gctctgcagc aggggccgct 5160 

gaataatgcc atcttacagt ttttacatga gccatccagc aacacaagag ttttccctaa 5220 

ccccaacaac aagcaagccc tgtattactc agaactactg cgaatgtgtg cactcgatgt 5280 

agagccccaa tgcctcccgt ttccatttgg ggagaggaac actcccaatc ccaacgccaa 5340 

gaaaacacat agaatttccg tagtagatac ^aaaacagga ccagaatnga ccgtgtatga 5400 

ggctctccag agaaacccga tcgagaaaag catatatcct gaactttcag ggcagcaaca 5460 

ccagcggaag gaagctatgt cctttgaacc ctacgggcat cctcctcaca cgctgaccga 5520 

tacnaaaaca ggactacact tcaatatzaa tgacgctaca gagcagggaa caatcgacaa 5530 

agcctzggcc aaaaagtatc aggaaggcct catcacaccr acagaact-g ctgar::::: 5640 

gccgagccgg ttagtcccca agaaagar-r gcacagtcct gurgcagggc attggcrgac 5700 

cgcnagtggg gaaaggatct ctgtactaaa agcctcccgt agaaatttgg ctgacrggat 5760 

caccgccctc cgatgcctng aagcccaagt cagtacaggg ggcataartg atcccrzrac 5820 

tggcaaaaag caccgggtgg ccgaagctct: gcatagaggc ccggccgarg agggg--tgc 5880 

ccagcagctg cgacagcgtg aattagcaac cacagggatr ggccacccca ccaczaacaa 5940 

aatgacgtca gtggcggaag ctgtgaatgc aaatattata aataaggaaa tgggaa^ccg 6000 

atgttcggaa ttccagtacc tgacaggagg gccgatagag ccacaggtcc acccccggcr 6060 

atcaacagaa gaggctcucc aagtaggtai catagatgcc crcattgcea caaaac.cas 6120 

agaccaaaag tcacatgtca gaaatataat acgcccc rag acaaaaagaa agttgacata 6130 

taaagaagcc tcagaaaaag ccgattr^ga - ctccacaca ggacttaaac tgtcagaagc 6240 

atctgagccc ctgatgacag gaatttccag rctctactac ccr.tcctaac gggacacgtc 6300 

taaacaactg tgcaaggggc gatgcaggcr ggttcatgce actrtttcag agcatgacga 6360 

tatcggctac atacgcagtc tgtgaattat gcaacatact ccacttcntg agggc^gcaa 6420 

accgctaagt gcccaaaata gagtaagtcc taaattgaaa actacacaag atttaatgcc 6480 

cctcaaatgg ttccauttag cctcgagaac ggcttcttga aacctggcca cactaaaacg 6540 

ttcttt^ttt tttacgtaga atgtgggata aacttgatga actccaactc cacagcgcca 5600 

cccctccaga actccccttc attgaatagt gatcatttac taaatgataa actgcacccg 6660 

ctgaaagagc acgccacgaa gcaccatgga atcaaagaga aagatataaa tccgctccca 6720 

cagccttcaa gccgcagcgt tttagattgc ctcaaaaaac gaaaaagtc- tgcccccttc 6780 

gatatagtga ccttctttgc acactaaaat gcttaccaca argccccact tctagccaag .6840 

tctccgcact tgaaagctaa cattatgaac attatgcgcc ggacgagggg aaggaccttc 6900 

ttcattctgt gtatctcccg g 6921 

<210> 118 
<211> 946 
<212> DNA 
<213> Homo sapien 

<400> 118 

cc-ccgaccg ggctcaggcc gacaggcaga gcrcaccacg gctcctzgcg cccccgcccc 
ctccccatca cagctgtggt gcagtccacc gtctccagcg gctatggcgg zgcczgzggz 
gtcggcagtg gctcaggccc gggcggagga agcagctact cctatggcag tgg-cttggc 
gccggaggcg gctccagctc cagcagtggc agagccaccg ggggtggcr- cagctctgcc 
ggaggcggca gtcccaccac caagcacacc accaccccrr ccwccagcag gaagagccac 
aagcactaaa gcgcgcctgc tagctctcgg zczcacaczc cccaggcccc tccctggcrg 
cagagccctc cccccaggcc gcczgzcczc zzzzggczzz cagcctcrrc cgctgtcrca 



60 
120 
180 
240 
300 
360 
420 
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ggtagagctg gggacgaacg cttagtgccc ccacttcttc tccctccctc tataccaccc 
gagcacccat tgctcaccat cagatcaacc tccgatctca caccatgatg taatcaccac 
tggagcctca ctgttactaa attattaatc ccctgcctcc agtgttccat cccTigaggct 
gagcattaca agaaaatgac ctccgctccc tttcattgca gaaaaccgcc aggggcrcat 
ttcagaacaa cttccactta ctttccactg gctcccaaac tccccaactt acaagtgtcg 
cgaaccccca cccaggcagt acccatgaaa gcacaagtga ctagtcctat gatgtacaaa 
gcccgtaccc ctgcgatgar. ttctgcgctc ttcactgttt gcaattgcta aataaagcag 
atttacaata catacattct cctacctcgc cccgcttcgg ggccaaagtt ttgggcttaa 
acttttttat ctgacaagtg aatagttgtc cttaaaagat aaccca 



480 
54 0 
600 
660 
720 
790 
840 
900 
94 6 



<210> 119 
<211> 8943 
<212> DMA 
<213> Homo .sapien 

<400> 115 

tcaacagccc ctgc-cctcg ggccccccca tgccacgccg caatcectcc cacccgacca 60 

acaccaacac ccacczccga cgcagctccc c-7cgccct:r. gccgccctcc gagccacagr 120 

tttcctcccg cccccgcccc cggcccgtcg ccgtctccgc gcccgcagcg gccncggcag 130 

ggcccaggta gcgagcagcg accccgcgag ccctccgcac ccccgcccgg ccccccggcc 24 0 

gtccgcctat cct-ggcccc czccgczzzz tccgcgcccg cccgcrccgc ^tacgccccg 3 00 

gcgctgagcc gctctcccga tngcccgccg acatgagctg caacggaggc tcccaccrgc 360 

ggatcaacac cctgggccgc atgatccgcg ccgagtctgg cccggacctg cgcracgagg 420 

tgaccaccgg cggcgggggc accagcagga tgtactattc ccggcgcggc gtgatcaccg 48 0 

accagaactc ggacggctac tgtcaaaccg gcacgacgcc caggcaccag aaccagaaca 54 0 

ccatccagga gctccrrgcag aaccgccccg ac-gcctgai. gcgagcagag cccatxgtgc 600 

agcctgaacz gaagtacgga gatggaacac aactcactcg gagtcgagaa ctggatgage 660 

gttc^gccca ggccaatgac caaacggaaa ttcrcgacag cctgaccaga gagacgcggc 720 

agacgggcca gccctgtgat gcttaccaca aaaggccrcc tcagctccaa gagcaaatgc 760 

gagcccrttta taaagccacc agcgtccccc gagcccgcag ggccagctcc aagggtggcg 84 0 

gaggccacac ttgtcagagt ggctccggct gggatgagtt caccaaacac gtcaccagtg 900 

aatgtctggg geggacgagg cagcaaaggg cggagatgga cacggeggcc cggggtgtgg 960 

acccggcctc agtggagcag cacatcaaca gccaccgggg catccacaac tccatcggcg 1020 

actaccgctg gcacccggac aaaatcaaag ccgacctgcg cgagaaatcr gcgacctacc 108 0 

agtcggagga ggagzatgaa aacccgccga aagcgtcc-c tgagaggatg gaccaccrgc 114 0 

gaeagctgea gaacancatt caggccacgc ccagggagac cacgcggacc aacgactgeg 1200 

aggaggagga gctgccgcac gactggagcg acaagaacac caacatcgcc cagaaacacg 1260 

aggccctctc cataegcatg agtcaacegg aagtcaaaga aaaagagece aataagctga 1320 

aacaagaaag tgaccaactt gccctcaatc agcacccagc ctcagacaaa attgaggcet .1380 

acacggacac cccgcagacg cagtggagtt ggattcttca gatcaccaag cgcactgatg 1440 

tccatctgaa agaaaatget gcctaccctc agctctttga agaggegcag tctaccgaag 1500 

cacacctgaa ggggccccag gactccatca ggaagaagta cccccgcgac aagaacatgc 1560 

ccctgcagca cctgccggaa cagatcaagg agctggagaa agaacgagag aaaatccttg 1620 

aatacaagcg teaggegcag aacctggcaa acaagectaa gaagattgta cagccgaagc 1680 

cccgcaaccc agactacaga agcaacaaac ccaccactcc cagagccccc tgcgaccaca 1740 

aacaagatca gaaaaccgtg cataaegggg aegagtgest cctgaaggac aacaacgagc 1300 

gcagcaagtg gcacgtgacg ggecegggag gcgttgacat gcttgttccc tccgcggggc 1860 

tgaccatccc ccccccgaac ccactggccg cggacctctc ttgeaagate gagcagcarz 1520 

aegaagecat cttgcctccg cggaaccagc tctacaccaa cacgaagagc ccggcgcccc 1980 

ggcaccaccg catgaccgac acagagaaga ccagggccac gacaatcgcc aagctgaaaa 2040 

caacgcggca ggaagactac acgaagacga cagccgacct cgagctacar taccaagagt 2100 

ccaccagaaa cagccaaggc ccagagacgc ceggagaega egacaagegg aaaatacagr 2150 

rtcagcccac cgacgcccag aagcacracc agaccctggc catccagccr zczggczazc 2220 

cccaccacca gacagcgacc acaac^gaaa tractca^ca cggaacctgc raagatgzza 228G 

accacaacaa actaaccgaa accaacagag aaaatgacaa gcaagaaaca tggatge-ga 2 34 0 
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tggagctgca gaagacccgc aggcagatag agcactgcga gggcaggacg actctcaaaa 2400 

acctcccccc agcagaccag gggccttctc accacatcac agtgaaaatt aacgagccta 2460 

agagtgtgca gaatgattca caagcaattg ccgaggtcct caaccagctir aaagacacgc 2520 

ttgccaactt cagaggttct gaaaagtact gctatttaca gaatgaagta cctggaccac 2580 

tccagaaact ggaaaacatc aatggtgtta cagatggcta cttaaatagc tcacgcacag 2640 

taagggcact gctccaggct: attctccaaa cagaagacac gttaaaggct tacgaagcca 2700 

ggctcacuga ggaggaaact gcctgcctgg acccggacaa agtggaagcc caccgccgtg 2760 

gactigaagaa aataaaaaac gacttgaacc Cgaagaagcc gctgttggcc actatgaaga 2820 

cagaaccaca gaaagcccag cagatccacc cccagacttc acagcagtat ccactttatg 2880 

atccggactc gggcaagttc ggtgaaaaag ccacacagcc gacagaccgc tggcaaagga 2940 

tagataaaca gaccgactut agactacggg acccggagaa acaaaccaag caactgagga 3000 

attatcgtga caactatcag gctccccgca agtggctcta tgatcgcaaa cgccgccagg 3060 

attccctaga atccatgaaa tttggagatt ccaacacagt cacgcggtct ttgaatgagc 3120 

agaagaactc gcacagtgaa atatctggca aacgagacaa atcagaggaa gtacaaaaaa 3180 

tcgctgaact ttgcgccaac tcaactaagg attatgagcc ccagctggcc ccacacaccr 3240 

caggactgga aactctgccg aacataccca ccaagaggac catgattcag tccccttctg 3300 

gggcgattcc gcaagaggct gcagatgtcc acgcccggta cattgaacta crcacaagac 3360 

ctggagacca ctacaggttc tcaagtgaga tgccgaagag tccggaagat ctgaagctga 3420 

aaaacaccaa gatcgaagtt s-ggaagagg agcccagacc ggcccgagat gccaactccg 3430 

aaaactgtaa caagaacaaa tccccggatc agaacctgca gaaataccag gcagagcgct 354 0 

cccagctcaa agcgaagctc gcgagcccgg aggagc-gaa gagacaggcc gagctggatg 3600 

ggaagtcggc taagcaaaat ccagacaagc gctacggcca aacaaaagaa ctcaatgaga 3660 

aga-cacccg actgacttat gagatcgaag atgaaaagag aagaagaaaa tccgtggaag 3720 

acagatttga ccaacagaag aaf.gactatg accaaccgca gaaagcaagg caatgtgaaa 3780 

aggagaacct tggttggcag aaactagagt ctgagaaagc ratcaaggag aaggagtacg 3840 

agaccgaaag gctgagggtt ccaccgcagg aagaaggcac ccggaagaga gaatatgaaa 3 900 

atgagccggc aaaggcaaga aaccactata atgaggagac gagcaacrr.a aggaacaagt 3960 

acgaaacaga gaccaacatc acgaagacca ccaccaagga gatatccatg caaaaagagg 4020 

atgattccaa aaatcttaga aaccagcttg atagaccttc aagggaaaac cgagacccga 4 0SC 

aggacgaaat cgtcaggctc aatgacagca ccccgcaggc caccgagcag cgaaggcgac 4140 

ccgaagaaaa cgccccccag caaaaggcct gcggctctga gataatgcag aagaagcagc 4200 

atctggagat agaaccgaag caggccatgc agcagcgctc cgaggacaac gcccggcaca 4260 

agcagtccct ggaggaggct gccaagacca tccaggacaa aaacaaggag atcgagagac 4 320 

teaaagccga gtttcaggag gaggccaagc gccgccggga atatgaaaac gaactgagta 43SC 

aggcaagaaa caatnacgat gaggagacca ttagcctaaa aaaccagt-C gagaccgaga 4440 

tcaacatcac caagaccacc acccaccagc tcaccacgca gaaggaagag gataccagcg 45G0 

gccaccgggc tcagatagac aatctcaccc gagaaaacag gagcctatcc gaagaaataa 456C 

agaggctgaa gaacactcta acccagacca cagagaatct caggagggcg gaagaagaca 4620 

cccaacagca aaaggccact ggctctgagg tgtctxagag gaaacagcag ctggaggttg .4680 

agccgagaca agtcacccag atgcgaacag aggagagcgt aagatataag caatctctcg 4740 

atgacgccgc caaaaccatc caggataaaa acaaggagat agaaaggtca aaacaactga 4800 

ccgacaaaga aacaaatgac cggaaacgcc tggaagatga aaacgcgaga ttacaaaggg 4860 

tccagtatga cccgcagaaa gcaaacagca gtgcgacgga gacaataaac aaaccgaagg 4920 

tccaggagca agaactgaca cgcctgagga tcgactatga aagggtctcc caggagagga 4 980 

ctgtgaagga ccaggacatc acgcggttcc agaactctct gaaagagccg cagccgcaga 5040 

agcagaaggc ggaagaggag ccgaatcggc zgaagaggac cgcgtcagaa gactcccgca 5100 

agaggaagaa gctggaggaa gagccggaag gcacgaggag gccgctgaag gagcaagcca 5160 

tcaaaatcac caacctgacc cagcagctgg agcaggcatc cattgtcaag aagaggagcg 5220 

aggatgaccc ccggcagcag agggacgtgc tggatggcca crcgagggaa aagcagagga 5230 

cccaggaaga gctgaggagg ctctctcctg aggccgaggc cctgaggcgg cagccactcc 5340 

aggaacagga aagtgtcaaa caagctcact cgaggaacga gcatctccag aaggcgacag 5400 

aagacaaaag cagaagctca aacgaaagca aaacagaaac tgagaggctg cagtctctca 54 60 

cagagaaccc gaccaaggag cactcgatgt tagaagaaga accgcggaac ccgaggctgg 5520 

agnacgatga cccgacgaga ggacgaagcg aagcggacag rgacaaaaac acaaccatct 3550 

tggaactaag gagccagccg cagaccagca acaaccggac crcggaaccg caggggctca 5640 
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ttaatgattt acagagagag agggaaaatt tgagacagga aattgagaaa tcccaaaagc 5700 

aggctctaga ggcacctaat aggattcagg aatcaaagaa tcagtgtact caggtggcac 5760 

aggaaagaga gagccttctg gtgaaaatra aagtcctgga gcaagacaag gcaaggctgc 5820 

agaggctgga ggatgagctg aaccgcgcaa aaccaactct agaggcagaa accagggtga 5880 

aacagcgcct ggagtgtgag aaacagcaaa ctcagaatga cctgaatcag tggaagactc 5940 

aatatccccg caaggaggag gctattagga agatagaatc ggaaagagaa aagagtgaga 6000 

gagagaagaa cagtctcagg agtgagaccg aaagacccca agcagagatc aagagaattg 6060 

aagagaggtg caggcgcaag ctggaggatt ctaccaggga gacacagtca cagttagaaa 6120 

cagaacgctc ccgatatcag agggagac-g acaaactcag acagcgccca catgggtccc 6180 

accgagagac ccagactgag tgtgagtgga ccgtcgacac ctccaagccg gcgtttgatg 6240 

ggccgaggaa gaaggtgaca gcaatgcagc cctatgagtg tcagctgatc gacaaaacaa 63 00 

cctcggacaa accattgaag gggaagaagt cagtggaaga agttgcttct gaaatccagc 6360 

car.tccctcg gggtgcagga tctatcgctg gagcacccgc ttcrcctaag gaaaaatact 6420 

ccttggtaga ggccaagaga aagaaacxaa ccagcccaga acccacagtc aegcttccgg 6480 

aggcccaggc agccacaggc ggtataactg atccccatcg gaatgagaag ctgactgtcg 654 0 

acagtgccat agcccgggac ctcattgacc -cgatgaccg tcagcagata tatgcagcag 6600 

aaaaagctat caccggtttt gatgatccac ctscaggcaa gacagtatct gttccagaag 6660 

ccatcaagaa aaatttgat- ganagagaaa ccggaacgcg ccugctggaa gcccagacrg 6720 

cttcaggggg tgtagtagac cctgcgaaca gcgccctttc gccaaaagar. gtcgcct-gg 6780 

cccgggggct gatcgacaga gatttgtaic gacccecgaa Cgatccccga gatagccaga 6840 

aaaactctgt ggacccagtc accaaaaaga aggtcagtta cgtgcagccg aaggaacgg- 6 900 

gcagaatcga accacacact ggcccgcrct cgctcccagc acagaagaga agcatgtccc 6950 

ticcaaggaat cagacaacct gtgacrgtza ctgagceagt agactxcggt atattrgagac 7020 

cgtccactgt caatgaactg gaatctggcc agatccctca -gacgaggtt ggcgagagaa 7080 

ctaaggactt cccccagggt tcaagctgca cagcaggcac atacaaugag accacaaaac 714 0 

agaagcctgg car.ttatgag gccatgaaaa ttggcccagc -cgacctggc actigctctgg 7200 

agctgccgga agcccaagca gctactgcct ~~ atagigga ccc-gt: cage aact-gaggn 7260 

caccaccgga ggaagcccac aagagaggtc tggtgggcan cgagctcaaa gagaagctcc 7320 

cgtcrgcaga acgagctgcc actgggcata acgatcctga aacaggaaac atc3ccr.ee:: 7380 

tgtcccaagc catgaacaag gaactcaccg aaaagggeca eggtattege ctaccagaag 744 0 

cacagatcgc aacegggggg accaccgacc caaaggagag ecategttta ccagtcgaca 7500 

tagcacataa gaggggctat tccaatgagg aactcagtga gattctctca gatccaagtg 7560 

atgacaccaa aggactctcc gaccccaaca -tgaagaaaa rcctacccac ccgcaactaa 7620 

aagaaagatg cactaaggac gaggaaacag ggctcrgccc tctgcctctg aaagaaaaga 7680 

agaaacaggt gcagacatca caaaagaaca ccctcaggaa gcgtagagcg gtcatagccg 7740 

acccagaaac caataaagaa atgtctgttc aggaggecta caagaagggc ctaatcgacc 78 00 

atgaaacctt caaagaaccg tgtgagcagg aacgtgaatg ggaagaaata accatcacgg 7860 

gatcagatgg ctccaccagg gtggtcctgg tagacagaaa gacaggcagt cagtacgaca 7920 

ttcaagatgc cactgacaag ggccctgtzg acaggaagct cttcgatcag taccgacccg .7980 

gcagccccag ccccactcaa tttgetgaca tgatctcctt gaaaaatggc gtcggcacca 804 0 

gcagcagcat gggcagtggt gtcagcgatg atgtttttag cagcccccga catgaatcag 8100 

caagcaagat ttccaccata tccagcgtca ggaacttaac cacaaggagc agctcccttt 8160 

cagacacccc ggaagaatcg agccccatcg cagccatctc tgacacagaa aacctggaga 8220 

aaatctccat tacagaaggc atagageggg geategctga cagcaccacg ggtcagaggc 828 0 

ttctggaggc tcaggcctgc acaggtggca tcatccaccc aaccacgggc cagaagcegt 834 0 

cacttcagga cgcagtctcc cagggegega ttgaccaaga catggccacc agegtgaage 8400 

ctgcccagaa agecttcata ggctccgagg gcgcgaaggg aaagaagaag aegtcagcag 8460 

cagaggcagt gaaagaaaaa cggctcccgt aegaggcegg ccagcgcttc ccggagttcc 8520 

agtacctcac gggaggtctc gtcgacccgg aagegcaegg gaggataagc accgaagaag 8580 

ccatccggaa ggggtccata gacggccgcg ccgcacagag getgeaagae accagcagct 8640 

aegecaaaat cctgacctgc cccaaaacca aactaaaaat accctataag gatgecacaa 8700 

accgctccat ggtagaagac accactgggc cgcgccctct ggaagccgcc cccgtgzcgc 8760 

ccaagggctt acccagcccc tacaacacgc cctcggctcc ggggccccgc tccggccccc 882 0 

gcccgggatc tcgctccgga zczcgczzzg ggccccgcag cgggtcccgg agaggaagct 8880 

ccgacgccac agggaacccr tcccactctn atzzzzaczc ac-zagcag- agtcctat-g 8940 
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ggcactag g9 48 

<210> 120 
<2U> 587 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (1) . . . (587) 
<223> n =» A,T,C or G 

<400> 120 

cgccccaagc acccagacta caccagggaa gaacacagac cacatccctg tcctcatgcg 60 

gctcacgttc tctggaagaa agtggagacc nagtccttgg ctttagggct ccccggctgg •■ 120 

gggctgcgca ncccggtcag ggcgggaagg gaaatgcacc gctgcacgcg aacctacagc 13 0 

ccaggcggac gccccttccc ttagcactac ctggcctcct gcatcccccc gccccacgcr 24 0 

cctcccaccc ccaaanaacg aanaacccca tgggcccagc ccctcgccct ggggaaccaa 3C0 

ggcagccctc caaaactcag gggctgaagc anactiattag ggcaggggcc gactttggc- 360 

gacaccgccc ancccctctc agggcagctc angtcacccn ggnctcccga acccagcc-g 420 

tscccrtgaa aaagggcaaa actgaaaagg gcttttccta naaaaagaaa aaccagggaa 480 

ccttgccagg gctitsnntnc taccaaaacr. ncctctcnng gattcctaat cccccactr.g 540 

gcctccactt accnggggcn af:gccccaaa atcaanaacc tcccacc 537 

<210> 121 
<211> 619 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misc_feature 
<222> (li . . . {619) 
<223> n « A,T,C or G 

<400> 121 

cactagtagg acagaaacac tgcgtcccga gagtaaggag agaagctact actgancaga 
gcccaaccca ggtcaactgc aagaagaggc gggatacctc cagc^ttcca cgtaactgca 
tgcacaaagc caacgcagcc cagtttctaa gatcacgctc caagctaacc gaaccccac. 
ccaatacaca cccatgaact cctgatggaa caataacagg cccaagcccg tggcatgacg 
tgcacacctg ccagactcan aaaaaacacc actctcataa acgggtggga gtatct-.ggc 
gacaacctac tctgcttggc tgagtgaagg aatgatattc atatatccat ttattccacg 
gacattcagt tagcgccttt cacataccag gcatgatgcc gagtgacacc cttgtgtaca 
tttccaaact tctgtacagc cgctgcacac attngaaatc atatatcaag acttccaaaa 
aatgaagtcc ccggtctctc atggcaactt gatcagcaaa ggatccncct ctgcttggca 
cctaaaacat ccactatatn gtcnanatga aattcctttt ccccncctcc cgaaaaaana 
aagtggcggg gaaaaaaaa 

<210> 122 

<211> 1475 

<212> DNA 

<213> Homo sapien 

<400> 122 

cccacctgtc cccgcagcgc cggcncgcgc cctcccgccg cagccaccga gccgccgec. 60 
agcgcrccga cctcgccacc acgagagccc cgccggcgcg cccgcccccc tgcgccctgg 120 



60 
120 
130 
240 
300 
360 
420 
480 
540 
600 
619 
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tcgtgagcga ctccaaaggc agcaacgaac ctcatcaagt tccatcgaac tgtgactgtc 18C 

caaatggagg aacatgtgtg cccaacaagc acttctccaa cactcactgg tgcaactgcc 240 

caaagaaatt cggagggcag cactgtgaaa cagacaagcc aaaaacctgc tatgagggga 300 

acggccact^ ctaccgagga aaggccagca ctgacaccat gggccggccc tgcctgcccc 360 

ggaactctgc cactgcccct cagcaaacgc accatgccca cagatctgat gctcttcagc 420 

tgggcctggg gaaacacaat tactgcagga acccagacaa ccggaggcga ccctggtgct 480 

atgcgcaggc gggcccaaag ccgcttgtcc aagagtgcat ggtgcatgac tgcgcagacg 540 

gaaaaaagcc ctcctcccct ccagaagaac taaaacttca gtgtggccaa aagactccga 600 

ggccccgctt taagattact gggggagaat tcaccaccat cgagaaccag ccctggctcg 660 

cggccatcca caggaggcac cgggggggcc ctgtcaccta cgtgtgtgga ggcagcctca 720 

tcagcccctg ctgggtgacc agcgccacac actgcttcat tgatcaccca aagaaggagg 780 

actacatcgt ctacctgggt cgctcaaggc ccaactccaa cacgcaaggg gagatgaagt 840 

ttgaggtgga aaacctcacc ctacacaagg actacagcgc cgacacgcct gctcaccaca 900 

acgacattgc cccgctgaag atccgttcca aggagggcag gtgtgcgcag ccaccccgga 960 

ctatacagac catctgcctg ccctcgatgc ataacgatcc ccagttcggc acaagccgtg 4020 

agatcactgg ctttggaaaa gagaactcta ccgactatct ctatccggag cagccgaaga 1080 

tgaccgttgc gaagctgact tcccacccgg agtgtcagca gccccactac tacggctccg 1140 

aagtcaccac caaaacgccg tgtgccgccg acccacagtg gaaaacagat tcccgccagg 1200 

gagactcagg gggacccccc gcctgttccc cccaaggccg catgacttcg actggaaccg 1260 

tgagctgggg ccgtggatgt gccctgaagg acaagccagg cgcctacacg agagccccac 1320 

acttcttacc ctggatccgc agccacacca aggaagagaa tggcctggcc ctctgagggt 1380 

ccccagggag gaaacgggca ccacccgc-t: tcttgctggt tgtcactcct gcagcagagc 144 0 

cacccccacc agctgtaaga agagactggg aagac ~ ~ 1475 

<210> 123 
<211> 22S4 
<212> DNA 
<213> Komo sapien 

<400> 123 
cagcgccggc tcgcgccctc 
gccaccatga gagcccngcc 
aaaggcagca acgaactxca 
tgtgtgtcca acaagtacct 
gggcagcact gtgaaataga 
cgaggaaagg ccagcaccga 
gccctccagc aaacgtacca 
cataactact gcaggaaccc 
ctaaagccgc ttgtccaaga 
tctcccccag aagaattaaa 
attattgggg gagaattcac 
aggcaccggg ggggctctgc 
gtgatcagcg ccacacaccg 
ccgggccgct caaggcttaa 
ccaatcctac acaaggacta 
ccgaagatcc gtcccaagga 
tgcctgcccc cgacgtataa 
ggaaaagaga attctaccga 
ctgacttccc accgggagtg 
atgctgcgcg ctgccgaccc 
cccctcgccn gccccctcca 
ggatgcgccc tgaaggacaa 
acccgcagtc acaccaagca 
cgggcaccac ccgcctccn 
taagaagagc tgggaacata 



ctgccgcagc caccgagccg ccgtctagcg ccccgacctc 60 

ggcgcgcctg cttctctgcg tcctggtcgc gagcgactcc 120 

ccaagttcca tcgaaccgcg actgtctaaa tggaggaaca 180 

ctccaacacc cactggcgca actgcccaaa gaaatccgga 240 

caagccaaaa acccgctatg aggggaatgg ccactctcac 300 

caccatgggc cggccctgcc tgccctggaa ctccgccacc 360 

tgcccacaga cctgatgctc ttcagctcgg cctggggaaa 420 

agacaaccgg aggcgacccc ggtgctatgt gcaggtgggc 480 
gtgcatggtg catgactgcg cagatggaaa aaagccctcc . 54 0 

acttcagcgt ggccaaaaga ctctgaggcc ccgctttaag 600 

caccatcgag aaccagccct ggtttgcggc catctacagg 660 

cacctacgcg tgtggaggca gcctcatcag cccttgctgg 720 

cttcattgat tacccaaaga aggaggacta catcgtctac 780 

ctccaacacg caaggggaga tgaagtttga ggtggaaaac 840 

cagcgctgac acgcttgctc accacaacga cattgccttg 900 

gggcaggcgc gcgcagccat cccggactac acagaccacc 960 

cgacccccag tttggcacaa gctgtgacac caccggcttt 1020 

ctacctcrac ccggagcagc tgaaaatgac tgttgcgaag 1080 

tcagcagccc cactacsacg gctctgaagt caccaccaaa 1140 

acagtggaaa acagattcct gccagggaga ctcaggggga 1200 

aggccgcang actttgaccg gaattgtgag ccggggccgt 1260 

gccaggcgtc cacacgagag tcccacaccr cttaccccgg 1320 

agagaatggc ccggccctcc gagggccccc agggaggaaa 1380 

gctggttgcc atcttgcagt: agagtcaccc ccaccagctg 144 0 

ggctccgcac agatggaccc gcctgtgcca ccaccaggge 1500 
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gaacgacaat agccccaccc ccaggcacag gcctgggcgc cggccgccca gacccctcrg 1560 

gccaggatgg aggggcggtc ctgacccaac acgttactga ccagcaactt gccctcctcz 1620 

ggactgaagc ctgcaggagt taaaaagggc agggcatctc ctgtgcatgg gctcgaaggg 1680 

agagccagct ccccccaccg gtgggcactc gtgaggccca tggtcgagaa atgaataar. 1740 

ccccaattag gaagtgtaag cagctgaggt ccctcgaggg agcttagcca atgtgggagc 1800 

agcggcttgg ggagcagaga cactaacgac ctcagggcag ggctccgaca tcccacgaat 1860 

gcacraggaa atacatacgt gtgcgtacgc ccgcacactt gtgtgcgggc tgtgagtgca 1920 

agtgtgagta agagccggtg tctgactgtt aagcctaaat atctccttaa actgtgtgga 1980 

ctgcgatgcc acacagagtg gtcttcctgg agaggttata ggtcacccct ggggcccc" 2040 

gggtccccca cgtgacagtg cctgggaatg caccattctg caccatgacc tgtgaccagc 2100 

actgtctcag tttcactttc acacagatgt ccctttcttg gccagtcacc cctcccczrz 2160 

agcccagccc atccaatccc cactgggcgg ggcgaggacc actcctgtac actgaatar- 2220 

tatacctcac tatttttatt tatacctctg tiaatcccaaa taaaagcgac caacaaaarg 2280 

tgantictxct gacg " 2254 

<210> 124 
<211> 956 
<212> DNA 
<213> Homo sapien 

<400> 124 

gatgagctcc gcaccaagct tgagacagac caggccccgc gcccgagtgc ggaggccgar 60 

atcaacggcc tgcgcagggt. gctggatgag ccgaccctgg ccagagccga cctggagacg 120 

cagactgaga acctcaagga ggagccggcc cacctgaaga agaaccacga ggaggagarg 130 

aacgccctgc gaggccaggt gggtggtgag accaatgtgg agacggacgc cgccccacgc 24 0 

gtggacctga gccgcatccn caacgagacg rgcgaccagt atgagaagat ggcagagaag 3CC 

aaccgcaagg argccgagga ncggttcctc agcaagacag aggaactgaa ccgcgaggzg 360 

gccaccaaca gcgagctggt gcagagcggc aagagtgaga ^cccggagcc ccggcgcac-c 420 

atgcaggcct tggagataga gccgcagccc cagctcagca tgaaagcatc cccggagggc 4S0 

aacccggcgg agacagagaa ccgccactgc gr.gcagccgt cccagatcca ggggciga-. 540 

ggcagcgcgg aggagcagct ggcccagctc egctgcgaga tggagcagca gaaccaggaa 600 

tacaaaatcc tgccggatgt gaagacgcgg ccggagcagg agactgccac ctaccgccgc 660 

ccgccggagg gagaggatgc ccacctgact cagtacaaga aagaaccggu gaccacccgr 72 G 

caggcgcgta ccarcgtgga agaggtccag gatggcaagg ccacctcctc ccgcgagcag 78C 

gcccaccaga ccacccgctg aggactcagc taccccggcc ggccacccag gaggcaggga 840 

cgcagccgcc ccatctgccc cacagtctcc ggcctctcca gccccagccc cctgctccag 900 

tccctccccc atgcttcctt gcctgatgac aataaaagct tgtcgactca gctacg 95S 

<210> 125 
<211> 486 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (486) 
<223> n = A,T,C or G 



<400> 125 

aaaccacata tagcgntcca gctcccattg tggcgttcat agtcttctag gaacagacaa 60 

actcaagtat tcaattcact cttggcactc tttctctaac ataggctttc cagccta--r 120 

tcggaaaacc gccctccctc cgagaacctc actctgaatg ncatcaacic caccaaacrz. 180 

cctaagtcca gagctaactt agtactgcuc aagttactac cgaccgaact t^ictzcazzz 240 

tccgr-cagc cagcgctacc aaggcaagcc ggggaatgaa gtacaccaac ctctcccaga 300 

gcacrccagg acatcatggc agcucragaa ggctgccttg tttccagcca agggagag^c 363 
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agcgcaggtt ttggatacta gagaaagtca ctcgcttgta ctatcgccat tttagaaagc 420 
tctgatgtga attcaaactt tacctctgtt acttaaaccc aacaacccta aggcagtagt 480 
tttact 436 



<210> 125 
<211> 3552 
<212> DNA 
<213> Homo sapien 



<400> 126 

cggcaggcag gtctcgtccc ggcaccctcc cggcgcccgc gttcccctgg ccctgcccgg 50 

catcccgatg gccgccgctg ggccccggcg ctccgtgcgc ggagccgtct gcctgcatct 120 

gctgctgacc ctcgtgatct tcagtcgtgc -ggtgaagcc tgcaaaaagg tgatacttaa 130 

cgtaccttcc aaactagagg cagacaaaat aactggcaga gccaatctgg aagagtgcct 240 

caggtctgca gacctcatcc ggtcaagtga -cc^gacttc agagtcctaa atgacgggcc -300 

agcgcacaca gccagggctg ttgcgctgtc tgataagaaa agaccattca ccatatggcr 360 

ttctgacaaa aggaaacaga cacagaaaga ggctactgtg ctgctagaac atcagaagaa 420 

ggcaccgaag acaagacaca ctagagaaac -gctc^cagg cgtgccaaga ggagacgggc 4 30 

acczatzccz tgccctatgc aagagaattc crcgggcccc tccccaccgc ctcttcaaca 540 

agctgaacct gacgcagcac agaactatac cgccctctac tcaacaagcg gacgtggagc 600 

tgacaaagaa ccttcaaatt tgttctatat agaaagagac actggaaacc catxttgcac 660 

tcggcctgtg gatcgtgaag aatacgatgc rtctgattcg actgcctatg cgccaaccgc 720 

agatggatac ccagcagatc tgcccctccc accacccacc agggtagagg atgaaaacga 780 

caaccaccct gcctccacag aagcaactta caatcttgaa gttntggaaa gr,agcagacc 840 

tggtactaca gtggggg-gg tttgtgccac agacagagat gaaccggaca caat.gcacac 900 

gcgcctgaaa cacagcattt. cgcagcagac accaaggtca cccgggc-cc ttcccgcgca 960 

tc~cagcaca ggcgcaa^ca ccacagtctc ncattat^cg gacagagagg ttgtagacaa 1020 

gtacteattg acaacgaaag tacaagacat ggacggccag ccctccggac tgataggcac 1080 

atcaacttgt atcacaacag taacagaccc aaatgacaac gcacccactt tcagacaaaa 1140 

cgcttatgaa gcatttgtag aggaaaatgc acccaatgtg gaaatcccac gaatacctac 1200 

agaagataag gatttaatta acactgccaa rrggagagtc aatctcacca ttttaaaggg 1260 

aaatgaaaac ggacattcca aaaccagcac agacaaagaa actaatgaag gcgttctccc 1320 

tgccgtaaag ccaccgaacc atgaagaaaa ccgtcaagcg aacctggaaa ttggagcaaa 1380 

caatgaagcg ccatccgcta gagatatccc cagagtgaca gcctcgaaca gagcctcggc 1440 

cacagttcat gtgagggacc tggacgaggg gcctgaacgc acxcctgcag cccaacacgc 1500 

gcggaccaaa gaaaacctag cagtggggtc aaagatcaac ggctataagg catatgaccc 1560 

cgaaaataga aatggcaatg gttcaaggta caaaaaactg catgatccta aaggttggac 1620 

caccattgat gaaacctcag ggtcaatcac aactcccaaa atcctggata gggaggttga 1680 
aactcccaaa aatgagttgt ataacattac agtcctggca atagacaaag acgatagatc . 1740 

atgtactgga acacttgctg tgaacattga agatgtaaat gacaatccac cagaaacacc 1800 

tcaagaatac gtagccattc gcaaaccaaa aatggggtat accgacactt tagctgttga 1860 

tcctgatgaa cctgtccatg gagctccatt ttatctcagt ttgcccaata cttctccaga 1920 

aaccagtaga ctgtggagcc ccaccaaagc caatgataca gctgcccgtc tttcatatca 1980 

gaaaaatgct ggattccaag aatataccat tcctattact gcaaaagaca gggccggcca 204 0 

agctgcaaca aaattaccga gagttaatcc gtgtgaatgt actcatccaa ctcagtgtcg 2100 
cgcgacctca aggagcacag gagtaatacc cggaaaatgg gcaacccctg caacactact ' 2160 

gggtacagca ctgctctttc ctgtattgct aactctagca tgtggagctc ttggtgcaac 2220 

taaagggaaa cgttctcczg aagatttagc acagcaaaac ttaattatat caaacacaga 2280 

agcacctgga gacgatagag cgtgccctgc caatggatct acgacccaaa ctaccaacaa 2340 

ctctagccaa ggttcttgcg gtactacggg atcaggaacg aaaaatggag ggcaggaaac 2400 

cactgaaacg acgaaaggag gaaaccagac cctggaatcc cgccgggggg ctgggcacca 2460 

ccacaccccg gactcccgca ggggaggaca cacggaggcg gacaactgca gatacactra 2520 

cccggagcgg cacagctcca ctcaaccccg rctcggtgaa aaactgcatc gacgcaa-ca 2580 

gaatgaagac cgcacgccac cccaagacca -gccctcacr tataactazg agggaagagg 264C 

azzzzcagcz ggctctgtgg gcigccgcag zgaaaagcag gaagaagatg gcctcgartt 2700 
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ctcaaacaat tcggaaccca aatctatcac attagcagaa gcatgcacaa agagataacg 2760 

ccacagcgct acaaccaggc ctctgccaga cattctggag gcttccaaaa ataatactgt 2820 

aaagtzcaat tccaacacgc atgcatacga cgactttttt cccaactc^g aactatgcta 2830 
ctcaccaatt tatattttta aagcaagctg ctgcctatct tctccaaaaa gtgaaaaacg 



2940 

ttaaaacaga caaccggcaa atctcaaacc ccagcactgg aattaaggcc tccaaagcat 3000 

ctgctcctte ttttttttac agatatttta gcaataaata tgccggacaa atattagccc 3060 

aacaatagcc aagttatgct: aatatcacat tattatgtat tcactccaag tgatagttta 3120 

aaaaataaac aagaaacatt gagtatcact atgtgaagaa agtcttggaa aagaaacaac 3X50 

gaagaccgaa ttaaactaaa aatgtcgcag czcataaaga attggactca cccctactgc 3240 

accaccaaat tcacttgacc ttggaggcaa aatgtgttga agtgccccat gaagcagcaa 33C0 

cctcctacag gaatatagtc ggaaataaat gcgcgtgtgt atattattac taatcaatgc 3360 

aatactcaaa tgaaatgaga acaaagagga aaacggcaaa aacctgaaac gaggccgggg 3420 

tatagtttgt cctacaatag aaaaaagaga gagctcccta ggcctgggcc cctaaacgct 3460 

gcatcataac tgagtccatg aggaaatagc cccngtccaa tctgtgcaac ttgctcaaaa 3540 

ttgtaaataa ac 3552 

<210> 127 
<211> 754 
<212> DNA 
<213> Homo sapien 

<400> 127 

cctccrcttc ttgtcattgt ccattgactc caatgagaaa gctaagagag gaaataagca 60 

gcct-ccaaa ggccacacag aagtaag-ga cagatccagg actcatatcc aagcaccctg 120 

gcsctagtgt ccatgcttct caaccactac gacccaacat cc3accaaat caatactgaa 130 

ggacacgcga aatgtatccg gtatctcact acr.acaaaca aaaacccaac gaacattctt 240 

gaagacanac acaaaaacaa tggtcacaat agaagttact ggaattgaaa ttccggctca 300 

accnacacca aaatgtaagg ctttcgatac agctaataga cccctgaaac gaccagtctc 360 

aacccctgta ggggagcaca ctcctgcatg gggaaaagac tcactgtgaa gcacagagca 420 

cctt-acggc tggatcacct tgtcattaaa gctcaggcgt tatctatec- gtaagcggca 480 

gaaccaagac cgcaacatcg cccgccctcc -ctttaaccc acgcttcccc ttgaccacac 540 

tggcccccaa agtaaaaccc ctgtgtcagc gcactattca tggaatacrc cgcaatcata 600 

accacctcct aatactttta atacccaacc aaaacttatt acacacatgc atcatagata 650 

cccanccgca aagccgtgct tcaaaatagt catccccccc caacactaca atatatacia 720 

acgacgtcga acctgcccgg gcggccgccc gaag 754 

<210> 128 
<211> 374 
<212> DNA 
<213> Homo sapien 

<400> 128 

aggttctgac taaaaaggca aatgatttta ctgttcgata atctttcaaa aaaacaagag 60 

gaaggagtaa aattaaagat gaaagatgat trtcacttcc ttgtgaccrtc tatacccccc 120 

tccccctgcc ctcggcaagt aactcttgat cgagaaagga tcaaagac-c ctatttaacc 130 

aaaaaacaga gccagctaat catttccaaa cgccagtacc tccctgccga cctcctcttc 240 

ggtttaattg aacaaaacca tatgttcata -atgtattaa aacaacccag aataacatct 300 

tttctccctc agtcaaggca ttata'agggc -atactatca tccataaraa ccaaggcaat 36 C 

aacrcaaaaa gctg 3-4 

<210> 129 
<211> 546 
<212> DNA 
<213> Home sapien 
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<400> 129 



agtgtgatgg acac^tgcag aatrcgggct aagcgcggtc gcggcccgag 
tcccagcacy tgaaaaggag cctcctgage cgactcggcc aaagccccac 
cctcacttct gccractgat tcccccggag cattcatctg aacatcaccg 
aacccggtac acacacagca tgactccctg gaatagagtg ggccggggtg 
gagagtgact gacatgcacc ttcaagctat acctaccatt tgcagcaaag 
acctcgagca aatccrcatca utttttacaa catcagcacc tgccccacca 
tcagcgcaac aggacctcca gtccctggct: caaccgtggc agtgacagtg 
tgggataaaa tccc-gtttc acattggcat aaatcatcac aggatgagga 
tgcczcctcc cacaaaggcc cccacagcgg ccgggggcac agacccgccc 
tcgaaa 



gtctggaact 
tttcgctccc 
tttgccgtgt 
cttatgccgg 
gagaaaaaat 
ccaaggagtc 
gcatcaagaa 
aaatggaggc 
gggcggcegc 



60 
120 
180 
240 
300 
360 
420 
480 
540 
546 



<210> 130 
<211> 5155 
<212> DNA 
<213> Hcmo sapien 

<400> 13C 

accaaccgag gcgcrgggca gccacccccg cagcggagac agagactgag cggcccggca 6 0 

ccgccacgcc tgcgcrctgg ctgggctgc- gcctctgcct gccgcccctc ctgcccgcag 120 

cccgggccac ctceaggagg gaagtctgtg attgcaatgg gaagcccagg cagcgtaccr ISO 

ctgatcggga act-zacaga caaactggca acggatxccg ccgccccaac cgcaatgaca 240 

acactgatgg catcractgc gagaagcgca agaatggctt ccaccggcac agagaaaggg 300 

accgccgcrr gccctgcaac tgtaactcea aaggcccccn tagcgetcga rgegacaart 360 

ccggacggtg cag — gcaaa ccaggtgtga caggagccag atgcgaccga cgcccyccag 420 

gctr-cracat gcticarggar gcggggcgca cccaagacca gagac-^gcra gactecaag- 48 0 

gtgaccgtga cccagccggc atcgcagggc rccgtgacge gggccgcugu gtccgcaacc 540 

cagcr.gtcac cggagaacgc tgcgacaggt gccgaccagg tcsctataat ctggacgggg 600 

ggaaccccga gggccgcacc cagtgtttct gccatgggca tceagccagc cgccgcagcr 660 

ecgcagaata cagcgtccat aagatcacct ctacctttca tcaagatgtt gacggctrgga 720 

aggctgtcca acgaaatggg tctcctgcaa agccccaatg gtcacagcgc caccaagang 730 

tgtctagctc agcccaacga ecagaccctg nccatctcgc ggctcccgcc aaar.tcctitg 840 

ggaatcaaca ggtgagctat ggtcaaagcc cgcccctcga ctaccgtgcg gacagaggag 900 

gcagacaccc atczgrccat gangtgactc tggaaggtgc tggtctacgg accacagctc 960 

ccttgatgcc actcggcaag acaccgcctc gcgggcccac caagacttac acattcaggt 1020 

taaacgagca cccaagcaac aatcggagce cccagctgag ctactctgag catcgaaggt 108 0 

tactgcggaa tctcacagcc ctccgcaccc gagctacata tggagaacac agnactgggt 114 0 

acactgacaa cgtgaccctg attccagccc gccctgtctc: tggagcccca gcaccccggg 1200 

ttgaacagcg tataegtect gttgggtaca aggggcaact ctgccaggac tgtgcttcrg .1260 

gctacaagag agat-cagcg agactggggc cttttggcac ctgtattccc tgtaaccgtc 1320 

aagggggagg ggcc-gtgac ccagacacag gagattgtta tccaggggac gagaatcccg 1380 

acactgagcg tgctgactgc ecaateggtt tctacaacga tccgcacgac ccccgcagec 1440 

gcaagccacg tccc-gtcan aacgggttca getgetcagt gatgeeggag aeggaggagg 1500 

tggcgcgcaa taactgccct cccggggtca ccggcgcccg ctgtgagctc cgcgccgatg 1560 

gctactttgg ggacrccttt ggtgaacatg geccagtgag gccttgtcag ccctgtcaat 1620 

gcaacaacaa tgtggacccc agcgcctccg ggaactgtga ccggctgaca ggcaggcgcc 1680 

tgaagegtae ccacaacaca gccggcatcc accgcgacca gtgeaaagea ggctaccceg 1740 

gggacccact ggcrrccaac ccagcagaca agtgtcgagc ttgcaaccgt aaccccacgg 1800 

gctcagagcc tgtaggatgt egaagegatg gcacctgtgc tcgcaagcca gganttggtg 1860 

gccccaactg tgaccatgga gcatccagcc gtccagcttg ccacaaccaa gcgaacacrc 1920 

agaeggacca gtt-acgcag cagcctcaga gaatggaggc cecgattcca aaggecragg 198C 

gcggcgatgg ag-agcaccc gacacagagc tggaaggcag gaegcagcag gc-gagcagg 2040 

ccc-ceagca caccctgaga gacgcccaga tctcagaagg cgctagcaga tecctcggcr 2100 

tccagtrggc caaggzgagg agecaagaga acagctacra gagcegcccg gacgaCwZra 2160 

agacgaccgc ggaaagagtt egggetctag gaagtragr.a ccagaaccga grtegggata 2220 
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cccacaggct catcacccag acgcagctga gcctggcaga aagtgaagct ccctcgggaa 2280 

acactaacac tcctgcctca gaccactacg tggggccaaa cggcctcaaa agtccggctc 2340 

aggaggccac aagactagca gaaagccacg ctgagccagc cagtaacacg gagcaaccga 24 00 

caagggaaac tgaggactat tccaaacaag cccccccacc ggtgcgcaag gccctgcatg 2460 

aaggagtcgg aagcggaagc ggtagcccgg acggtgctgc ggtgcaaggg ctcgtggaaa 2520 

aatcggagaa aaccaagtcc ccggcccagc agttgacaag ggaggccacc caagcggaaa 2580 

ttgaagcaga taggccttat cagcacagtc cccgcctcct ggattcagcg ccccggcttc 2640 

agggagtcag tgatcagtcc tttcaggtgg aagaagcaaa gaggatcaaa caaaaagcgg 2700 

atccactctc aagcccggca accaggcaca tggatgagct caagcgcaca cagaagaatc 2760 

caggaaactg gaaagaagaa gcacagcagc ccctacagaa tggaaaaagt gggagagaga 2820 

aatcagatca gctgctctcc cgtgccaacc ttgccaaaag cagagcacaa gaagcaccga 2830 

gtacgggcaa tgccaccttc tatgaagttg agagcatcct taaaaacctc agagagtttg 2940 

acctgcaggt ggacaacaga aaagcagaag ctgaagaagc catgaagaga ctctcctaca 3000 

tcagccagaa ggtttcagat gccagtgaca agacccagca agcagaaaga gccccgggga 3060 

gcgctgctgc tgatgcacag agggcaaaga acggggccgg ggaggccctg gaaatctcca 2-120 

gtgagattga acaggagact gggagcctga acztggaagc caatgtgaca gcagacggag 3180 

cctcggccac ggaaaaggga ctggcctctc cgaagagtga gatgagggaa gtggaaggag 3240 

accrggaaag gaaggagcrg gagcttgaca cgaaeatgga tgcagtacag acggcgacta 3300 

cagaagccca gaaggctgat accagagcca agaacgccgg ggtcacaatc caagacacac 3360 

ccaacacact agacggcctc ctgcatccga cggaccagcc tctcagcgta gatgaagagg 3420 

gzczggzczz actggagcag aagcttcccc gagccaagac rcagatcaac agccaaccgc 3480 

cgcccacgac gncagagcng gaagagaggg cacgccagca gaggggccac cticcacticgc 3540 

tggagacaag catagatggg atcctggcr.g atgcgaagaa cctggagaac azcagggaca 36 00 

acczacc-cc aggcugccac aacacccagg cccccaagca acagtgaagc cgccataaat 3660 

acrcctcaac cgaggttctt gggatacaga cctcagggct cgggagccac gtcatgcgag 3720 

cgggcgggat gcggacactc gaacargnr- aacgggcacg rtcagctcaa ccgacccgac J790 

cccacccccg accccacggc ^aggcggcrg ccctacr.gca ccatactcct tgc^rcctga • 3840 

cgc-cggcaa cgaggcagac agcactgggt gcgagaacga tcaaggacc^ ggaccccaaa 3900 

gaatagactg gatggaaaga caaactgcac aggcagacgc Etgcccraca acagccgtaa 396 0 

gcggagtcct ggaatttgga caagcgctgc tgggacacag tcaacttaic ctccgagtaa 4020 

cgzgaccaaa ggaaaaaact ttgacctcgc ccaggcacga aactcctccz aacgccagaa 4080 

cagagcgcaa cccagccaca ccgtggccag taaaacacta ctgcctcaca ctgtcccctg 4140 

caagcttctt gctgaccaga gtccctccca cctiacaaccc agggcgcgaa cacgttctcc 4200 

ac-cccaagc tggaagaagc. gagcagtgct ggagtgagga ccrgtaaggc aggcccactc 4250 

acagccacgg tgcttgctgg tgcctgccac cctcaagccc tggacctggg cacgacaccc 4320 

ccrcccttaa tgatgccacg gcaacctiaga gattgcattt ctatcaaagc atttcctacc 4380 

agcaaagcaa atgtcgggaa agtatttact ttitrcggttt caaagtgata gaaaagcgtg 4440 

gctcgggcac tgaaagaggt aaaactctcc agatttatta gtcccaattc aaccctaccc 4500 

tcagaacacc aaaaatgatg cgcatcaacg catctcatct cattctccca accccctcnc .4560 

tcrctcctcc acccacaaca agagaatgct cctacccaca cut cage tgg gtcacatcca 4620 

tccctccatt caccctccca tccacctctc catccattac ctccatccac ccctccaaca 4680 

tatatctatc gagtacctac tgtgcgccag gggctggcgg gacagtggcg acacagcctc 4740 

tgccctcata gagtcgatcg tctagtgagg aagacaagca tttttaaaaa ataaattcaa 4B0C 

aczcacaaac tttgtttgcc acaagtggcg ttzattgcaa taaccgcttg gttcgcaacc 4860 

tccttgctca acagaacata tgttgcaaga cccccccacg ggggcactcg agttttggca 4920 

acgccgacag agctctgggt tgtgcacatt tcrttgcatt ccagccgtca ctctgcgccc 4980 

t.ccacaact gactgcaaca gaccgttgag ttiacgataac accagtggga atcgctggag 5040 

gaaccagagg cactcccacc ttggctggga agaccacggc gccgccttgc tcctgcaccr 5100 

cc-cggattc ccccgaaagt gtcrtcaaac aaagaacaac -gttagaaaa aaaaaa 5156 

<210> 131 
<211> 671 
<212> DNA 
<213> Hcmo sapien 
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<400> 131 



aggcccggag ggcccacagc cggatgtggg acaccgggaa 

ttttgcatcc cggttgcagt gtgtcgcaga cgaagtcctc 

cctgggcagc caycacgagg atcatgactc ggaaaacaaa 

tcccgatgct ggtggagtgt ttgttgacac ccccgacgaa 

ccattgcgct ggttcatccc tgagtcctgt ttccaacgac 

agaatgaggg caagatccct ctgcgagggt ttcagacctc 

tgcctagaag ccaatgggtg cacagcgacg atacgaatgt 

aggatgtcgc ctggaatatc caaatcgaac cacagatgca 

gaatttttct tccgccatac agaaattgtt tagccagatc 

ccigaccctt cctgcccccc aggaagggag gtcagccccg 

cg-.gacaccg gagacaggcc ttcttcaccg acaggaagtg 

ttaaccgcta t 



aaagtggtca tagcacacat 
ttgctcgtca ccccacactt 
gacgactgtg atccacaccc 
agtgtgcagc gtcccccaat 
tgccagtgtt tcagacscaa 
cttctcctac cccactggag 
caatctttgc tcggccagtg 
tgaagagggc gtacaactca 
ttctgtactt cttttccttc 
tttgcaaaac acaggatgcc 
ccttctggtg cctgcacgtt 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
671 



<210> 132 
<211> 590 
<212> DNA 
<213> Homo sapien 

<400> 132 

ctgaatggaa aagctcatgg ccccgtgatg atattagtga ccagcggaga tgataagctt 60 

ctcggcaatt gcttacccac tgtgctcagc agcggcccaa caattcactc cattgccccg 120 

ggctcatctg cagccccaaa tctggaggaa ttatcacgtc ttacaggagg tttaaag-~c 190 

ttcgcrccag atatatcaaa ccccaatagc atgattgatg ctttcagcag aatctcr-ct 240 

ggaartggag acattctcca gcaacatatt cagcttgaaa gtacaggtga aaatgccaaa 300 

cctcaecatc aattgaaaaa cacagtgact gtggataata cr.gtgggcaa cgacaccacg 350 

cttccagtta cgtggcaggc cagtggtcct cccgagatt3 tatcatttga tcccgatgga 420 

cgaaaacacc acacaaataa ccttatcacc aacctaactt cccggacagc cagtctrtgg 480 

atcccaggaa cagccaagcc tgggcactgg acttacaccc tgaacaatac ccatcarict 540 

ccgcaagccc cgaaagtgac agtgacctct cgcgccccca actcagacct 590 

c210> 133 
<211> 581 
<212> DNA 
<213> Homo sapien 

<400> 133 

aggtcctgtc cgggggcact gagaactccc tctggaattc ttggggggtg ttggggagag 60 
actgtgggcc tggagataaa acttgtctcc tctaccacca ccctgtaccc tagcctgcac . 120 

ctgtcctcat ctctgcaaag ttcagcttcc ttccccaggc ctctgtgcac tctgtctcgg 180 

atgctctggg aagctcatgg gtggaggagt ctccaccaga gggaggctca ggggactggt 240 

tgggccaggg atgaatattt gagggataaa aattgtgtaa gagccaaaga attggtagta 300 

gggggagaac agagaggagc tgggctatgg gaaatgattt gaataatgga gctgggaata 360 

tggctggata tctggcacta aaaaagggtc cttaagaacc tacttcctaa tctcttcccc 420 

aatccaaacc atagctgtct gtccagtgct ctcttcctgc ctccagctct gccccagcct 480 
ccrcccagac tctgtccctg ggctagggca ggggaggagg gagagcaggg ttgggggaga ' 540 

ggctgaggag agtgtgacat gtggggagag gaccagacct c 581 

<210> 134 
<211> 4797 
<212> DNA 
<213> Homo sapien 

<220> 

<221> misr feature 



WO 99/47674 



PCT/US99/05798 



63 



<222> (1) . . . (4797) 
<223> n = A,T,C or G 

<400> 134 

cctgggacca aagtgctgcc cagagctgag ggtcctggag ccacatgaga aggctcctcc 60 

ctgtigtacct gtgcagcaca gggtagggtg agtccaccca gccgtctagg agaggaccca 120 

ggagcagcag agacncgcca agcctctacc cataccatat tccgatccct ttccagcaaa 180 

ttgtggctac taacccgccc cctgaagacc aagatggctc tggggatgac tCugacaact 240 

tccccggctc aggcgcaggt gaggttgtca tgggggcccc ccccacccaa gacggcaaca 300 

ggccatgcct gggggcagtg gtcaggcagt ctcctgtgtc taccgagcat gtactgagcg 360 

caccctgcct gccccgtctc cacccagctg gcnccaaagg gcaatgccga ggagaggaat 420 

ggggccgtga gctgctgtta aggagagctc atgcttggag gtgaggtgaa ggctgcgagc 480 

tccagaaggc cccagggcgc nccgctgcac gcaggctcat atccaccagg aacagcttta 540 

ctcactaaga aacctctgga accccctcca gaaggttacc tgactcccga gcccctattc 600 

tctcatccgc aaaatcggaa taatacctcg acctgataag ctcgtggagc tgcaaggcag -660 

cacagagcca gccggggcgc agctccccca tccaagctcc cttccttact cccccctccc 72C 

tgcggggact gggggagaga agtccccgag ctggaggcgg ccagggaagc tccacagagg 730 

aggtggctct tgagtggacc ccaggaagag gggcgagaga gctaaggaag gaggccgagg 34 0 

tcatccccgg ggaagtgacc cagcggaggc ctgagagctg caaggtagga tat:ccgcrgt 300 

cggaagcgtc tgttgttgga agcgggggcc ttr.tTictcag ggagggcggg gccagagaag 950 

tgcgcgcccr gggataagca ggataaccac agtagttatg cccccaaggg acgcccaccc 1020 

cacccctgtg gccacagaaa agccctccca ggtggcctag gcacccgccr cgcggcccca 1030 

gagacaggcn gcacctgaca cacacaargg aaggacagc- ctccfcngtcc accr^ccaag 114 0 

gagcntagcc teagctgccr tgtccaggta ctagcctccc ccatagcrtg agcccggcca 1200 

gcccaggugc tctggagcct cccccgaccc acccaacaca ctccgctcct ggtcctcccc 1260 

accccccacc tccccaacac actctgct-c tggr.crtgca ggtgcntcgc aagacatcac 1320 

ctcgccacag cagaccccct ccactcggaa ggacacgcag cncctgacgg wrattcccac 138 0 

gtciccagaa cccaccggcc tggaggccac agccgccccc acctccaccc tgccggcrgg 144 0 

agaggggccc aaggagggag aggctgtagc cccgccagaa gcggagcccg gcrccaccgc 1500 

ccgggagcag gaggccaccc cccgacecag ggagaccaca cagctcccga ccacccar.ca 1560 

ggcctcaacg accacagcca ccacggccca ggagcccgcc accncccacc cccacaggga 1520 

catgcagcct ggccaceatg agacctcaac ccctgcagga cccagccaag ctgaccttca 16S0 

cacrccccac acagaggatg gaggtccccc cgccaccgag agggccgctg aggatggagc 174 0 

ctccagtcag ctcccagcag cagagggcrc tggggagcag gtgagcggcc tccgcattcc IS 00 

ttgggaaatt gagtgggttg gtcctaacgc ctgccactcg gcaggcccta cacccgcgcc 1960 

ctgcgcgatc ccgtattcct caccaggaag acagggcaca ggggccgcc- tcccccaccc 1920 

ccagggcctc gcagagcagg acagactaac tatgagatca gagcagaagc acczttaaag I960 

atcacccaag agagggct cc caaactcaca atccaaactt gcagcccccg ccgaagagcg 204 0 
aacgtcatac cagtcatttt actcatagcc tcgcggactt acgcttacac taaatagtct . 2100 

gctattcata caaaatgtgt gctctgtacc actcr.ctgtg atacccacgc catggtccag 2160 

ccagggtccg gagttgatgt ggcaagaagg cctggctttc gggccctgtg cgatcctggt 2220 

tcgggcgcac ctgagtgggt ggtggcaaag atcagggagg caggagctgc ttctgggtct 2280 

gtagtggagc tggttgctgc tgctggcggt gacctggcca acccaatctg cccctgccct 234 0 

cccacaggac ttcacctttg aaacctcggg ggagaatacg gctgtagtgg ccgtggagcc 24 00 

tgaccgccgg aaccagcccc cagtggatca gggggccacg ggggccccac agggcctcct 2460 

ggacaggaaa gaggtgctgg gaggtgagtt t tcc.tcagg ggggcagcci ggggcgaact 2520 

gctgctgtgg ggccagggtg gggccgacca cagccaaggc caccgccttg ggagggtctg 2580 

cacgagagcc caaggagccg ctgagctgag ccggccccgc ctacctgccc caggggtcac 2640 

tgccggaggc cccgtggggc ccatctttgc tgtgcgcctg gcgggttcca cgccgcaccg 2700 

cacgaagaag aaggacgaag gcagctac^c cttggaggag ccgaaacaag ccaacggcgg -2760 

ggcccaccag aagcccacca aacaggagga attccatgcc tgacgcggga gccacgcgcc 2320 

ccctrcgccc cgccacccac taggccccca cctgcccct" ccccgaagaa ccgcaggccc 28 SO 

cggcctcccc tgccaccagg ccacctcrcc agcactccag cccccctgg- cgctcctgcc 2940 

cacggagccg cgggcgtgct: gggagcrcca crcrgcctc- ccgacrcctg cctggagac- 3C0O 

cagggcacca ggggtccccc gcataggacc ttcrcaccac agccagcac- cggcaLcgca 3C60 
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ccattctgac ccggtttccc caaactgaag cagcctctcc ccaggtccag ccctggaggg 3120 

gagggggatc cgactgcttt ggacctaaat ggcctcatgt ggctggaaga tcctgcgggt 3180 

ggggcctggg gctcacacac ctgtagcacc cactggtagg accaagcatc ttgggggggt 324 0 

ggccgctgag cggcagggga caggagccac tttgtttcgc ggggaggcct aatctagata 3300 

tcgacctgtt cccgcacacg tttcctccag ttctttgttc atagcccagc agaccttgct 3360 

acttctgagg taagttaagt aagttgatcc ggtacccccc catcctgctc ccctaatcta 3420 

tggccgggag acagcatcag ggttaagaag acctcttttt ttttttttaa accaggagaa 3480 

ccaaatctgg aagccaaaat gtaggcttag cttgtgcgtt gtctcttgag tttgtcgcrc 3540 

atgtgcgcaa cagggtatgg actatctgtc cggtggcccc gtcctggtgg tccgttggca 3600 

ggctggccag cccaggctgc cgtggggccg ccgccccttt caagcagccg cgcccgcgtc 3660 

catgcgctca gggccatgct gaggcctggg ccgctgccac gctggagaag cccgtgtgag 3720 

aagcgaatgc tgggactcag ccttcagaca gagaggactg tagggagggc ggcaggggcc 3780 

tggagatcct cctgcaggcc cacgcccgcc ctcctgtggc gccgccccca ggggcrgctt 3840 

cctcctggaa attgacgagg ggcgtctcgg gcagagccgg ctctgagcgc czccazccaa 3900 

ggccaggctc tccgttagct cctgtrggccc caccccgggc cccgggctgg aaticaggaac -3 960 

atttnccaaa gagtgatagt cttttgcctt cggcaaaacc ccacctaatc caatgggttc 4020 

ttccccgtac agtagatctt ccaaatgcaa taaacttcaa cataaagtag tccgtgaacg 4080 

ccaccgcctc cgctcctcgc ctctgtgc-g rgtgtgacgt: gacrggacct cictgcaaac 4140 

accaacatgt tgggaaactt ggctcgaa^c rctgtgcctc cgtcttuccc acggggaggg 4200 

attctggttc cagggtcccc ctgtgtactt gctttttxgc ^ccggctgaa acccccccgg 4260 

aggtcggnag gtccagccaa ggctrtacaa ggctgatgtc aatttctgcg tcgccaagc^ 4320 

ccaagcccac cccctaaatg gcaaaggaag gtggatggcc ccagcacagc ttgaccsgag 4380 

gctgcggtca cagcggaggc gcggagccga ggcctacccc r.cagacaccc tggacatrcc 444C 

cctcccaccc ggccgcagag gccagar.ncc agcccagggt. cctgcactca cccgcttatc 4500 

tgacaacgtt tcagcgaccc cgttggccac tccgagagtg ggccagccng tggatcagag 4 560 

atgcaccacc aagccaaggg aacctgcgtc cggtatccga cactgcgacr tcctgcccgg 4520 

agtgtatgac tgcacatgac tcggggg-gg ggaaaggggt cggctgacca -gcccacctg 4630 

ctggcccgtg ggacggtncc caagccagag gcgggctcac ctgtgtaacg acaacaaacg 4740 

gtacttgtca tctcgggcaa cggcrgcrgt ggtggtggcc gagtctctcc tr.ggc-t 4797 

<210> 135 
<211> 2355 
<212> DNA 
<213> Homo sapien 

<400> 135 

cagtcgcggg tccccgagtg agcacgccag ggagcaggag accaaacgac gggggccgga 60 

gtcagagtcg cagtgggagt ccccggaccg gagcacgagc ctgagcggga gagcgccgct 120 
cgcacgcccg ccgccacccg cgtacccggc gcagccagag ccaccagcgc agcgcxgcca . 180 

tggaccccag cagcaagaag ccgacgggtc gcctcatgct ggctgtggga ggagcagcgo 240 

ttggctccct gcagttcggc tacaacactg gagtcatcaa tgccccccag aaggtgatcg 300 

aggagttcta caaccagaca tgggtccacc gctacgggga gagcatcctg cccaccacgc 360 

tcaccacgct ctggcccctc ccagtggcca tcttttctgt tgggggcacg attggccccc 420 

tccctgcggg ccttcccgcc aaccgctutg gccggcggaa ctcaatgccg atgacgaacc 480 

tgctggcctt cgcgtccgcc gcgctcatgg gcttcccgaa actgggcaag ccctctgaga 540 

tgctgaccct gggccgcttc atcatcggtg tgcaccgcgg cctgaccaca ggcttcgtgc 600 

ccacgcatgt gggcgaagtg ccacccacag cctctcgtgg ggccccgggc accctgcacc 660 

agccgggcat cgtcgccggc atcctcaccg cccaggcgtt cggcctggac tccaccacgg 720 

gcaacaagga cc-gnggccc ctgctgctga gcatcatct-: caccccggcc ctgccgcagi. 780 

gcatcgtgct gccct cccgc cccgagagcc cccgcctcct: gcccatcaac cgcaacgagg 84 0 

agaaccgggc caagagtgtg ctaaagaagc cgcgcgggac agctgacgcg acccacgacc 900 

tgcaggagac gaaggaagag agtcggcaga cgacgcggga gaagaaggcc accacrccgg 960 

agccgttccg ctcccccgcc caccgccagc ccatcctcai: cgccgtggcg ctgcagccgc 1020 

cccagcagct gcctggcatc aacgccgrct cccactacrr cacgagcatr tccgagaagg 1C80 

cgggggtgca gcagcctgtg tacgccacca ccggctccgg ^accgtcaac acggc~"ca 1140 



WO 99/47674 



PCI7US99/05798 



65 



ccgccgtgcc gctgcttgtg gtggagcgag caggccggcg gaccccgcac cccataggcc 1200 

tcgctggcat ggcgggttgt gccatactca cgaccatcgc gctagcactg ctggagcagc 1260 

taccctggac gtcccatcng agcatcgcgg ccatctccgg ctctgtggcc ttcttcgaag 1320 

tgggtcctgg ccccatccca cggttcatcg cggctgaacc ccccagccag ggtccacgcc 1330 

cagctgccac cgccgccgca ggcttctcca actggacctc aaatttcatt gcgggcacgt 1440 

gcttccagta tgtggagcaa ctgtgtggtc cccacgtctt catcatctcc actgtgctcc 1500 

tggttctgtt cctcatctcc acctacxtca aagttcctga gactaaaggc cggaccttcg 1560 

atgagatcgc tcccggctcc cggcaggggg gagccagcca aagtgataag acacccgagg 1620 

agctgttcca ccccctgggg gccgattccc aagcgcgagc cgccccagac caccagcccg 1680 

gcctgctccc agcagcccta aggatccctc aggagcacag gcagctggac gagacttcca 174 0 

aacccgacag atgtcagccg agccgggccn ggggctcctt tccccagcca gcaatgacgc 1800 

ccagaagaat actcaggact taacggctcc aggattttaa caaaagcaag actgtcgccc 1860 

aaatctatcc agacaagcaa caggctctac aacttttcca ttactgatct tgttactttc 1920 

atatcagccc gagtctcctg tgcccacatc ccaggcccca ccctgaatgg tcccacgccr 1930 

gagggtggag actaagcccc gtcgagacac ctgccttctt cacccagcca acccgtaggg 2040 

ctggacctat gccccaagga cacactaacc gaaccatgaa ctacaaagct tctatcccag 21C0 

gaggcggcca cggccacccg ctctgctggc ccggatctcc ccactccagg ggccaggctc 2160 

cattaggatt tgcccctccc catctctccc -acccaacca cccaaaccaa tctctc-rca 2220 

cccgagacca gccgggagca ctggagcgca gggaggagag gggaagggcc agccccggct: 2230 

gccgggctct agtctccctt gcactgaggg ccacactatt accacgagaa gagggccrgt 2340 

ggg^gcccgc aaactcactg ctcaagaaga catggagact cctgccctgc tgtgtataga 2400 

tgcaagacat ttacatatat ttctggctgc caaca^taaa tacagacact aagttacagc 2450 

acatctggac aagccaactc gtaaatacac cacczcactc cngtractta cctaaacaga 252G 

tataaacggc tggctcttag aaacatggct -cgaaatgct cgtggatcga gggtaggagg 25BC 

ttcggatggg agcgagacag aagtaagtgg ggttgcaacc actgcaacgg cttagacttc 2640 

gactcaggar. ccagtxcctt acacgtacct cccatcagcg ccctcvtgcc raaaaacctg 27GC 

ct::gatccct gttacccaga gaatatatrac actccttatc ccgacatcca aggcac-ccz 275C 

atcacatatt tgatagtcgg tgttcaaaaa aacaccagtc ttgcgccagc cgcgacgccc 2820 

aggcc-igaaa tcgcattacc tcgaacgcga agggaa 2356 

<210> 136 
<211> 356 
<212> DNA 
<213> Homo S2pien 



<400> 136 

ggtggagcca aatgaagaaa acgaagacga aagagacaga cacctcagtt tttctggatc 60 

aggcattgat gacgatgaag atcttacccc cagcaccatt tcaaccacac cacgggcctt 120 
cgaccacaca aaacagaacc aggaccggac ccagtggaac ccaagccatt caaatccgga . 180 

agcgctactt cagacaacca caaggacgac cgatgtagac agaaacggca ccactgctca 240 

tgaaggaaac tggaacccag aagcacaccc tcccctcatc caccatgagc atcatgagga 300 

agaagagacc ccacattcta caagcacaat ccaggcaacc cctagtagta caacgg 356 

<210> 137 
<211> 356 
<212> DNA 
<213> Homo sapien 



<220> 

<221> misc_feature 
<222> (1) . . . (356) 
<223> n =» A,T,C or G 



<400> 137 

gcacgrggag aagacatcct attgtccctg gggtctctgg aggcccati^g gtgggcc'cg 



60 
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gtcactggct gcccccggaa cagggcgctg ctccatggct ctgctcgtgg tagtccgtgg 120 

ctatgtctcc cagcaaggac agaaactcag aaaaatcaat ccccttatcc tcattcttgt 180 

cccttttccc aaagacatcg gcgaggcaat ttgtgcccrc ttcacctcgg cccgcgacca 240 

cgctaaggcc aaanttccag acanayggcc gggccggtnc nacaggggan cccaactcgg 300 

ggacccaaac tctggcgcgg aaacacangg gcataagctt gnttcctgtg gggaaa 356 

<210> 138 
<211> 353 
<212> DNA 
<213> Homo sapien 



gtggggagcg 


gcaagggacg 


tttcccccgc 


60 


agaaaccacc 


tgcccaccca 


ccgactctcc 


120 


accaccccct 


gaagaggccr 


ccccgacgcc 


. 180 


gagcaggctg 


cggtaagtag 


cgatcccctg 


240 


cttgtactcc 


tggtcctgag 


cctccaccrc 


300 


mssmcgctam gccgaattcc 


age 


353 



<400> 138 



ctccagccgt gtctttatg: 



<210> 139 
<211> 371 
<212> DNA 
<213> Hcmo sapien 

<400> 139 

agegeggteg eggecgaggt ccatccgaag caagactgea gatggeagcg tgaagagaga 60 

agacataccc cacacttcaa agctttggr.g caattcccat cgaccagagt tggcccgscc 120 

agccctggaa aggccaccga aaaatctcca aceggatcat gttgacccc" acc^cactca 180 

tctcccagtg tetgeaaage caggtgagga agcgacccca aaagacgaaa atggaaaaac 24 0 

actatttgac acagtggacc tctgcgccac gegggaggee guggagaagt gtaaagar.gc 300 

aggactggac ccgcccgggc ggccgcrcga aagecgaate ccagcacacc ggcggccgct 360 

actagtggat c 371 



<210> 140 

<211> 370 

<212> DNA 

<213> Homo sapien 



<400> 140 

tagcgtggtc geggecgagg tccatctccc tttgggaact agggggctgc tggtgggaaa 60 

tgggagccag ggcagatgtt gcattcctcc gtgtccctgt aaatgtggga ccacaagaag 120 

aggagctgee tgageggcac tttctcctcc tggtaatcct ccggcccagc ctcatggcag 180 

aacagaggta tttttaggct atttttgtaa catggctcct ggtcaaaatc cccgtgtagc 240 

tgaattccca agccccgcac cgcacagccc cccacrcccc tcaccaccca ataaaggaat 300 

agttaacact caaaaaaaaa aaaaaacccg cccgggcggc cgctcgaaag ccgaacccca 360 

gcacactggc 370 



<210> 141 
<211> 371 
<212> DNA 
<213> Homo sapien 



<400> 141 

cagcgcggtc geggecgagg cectctgcgc rgcccgcrac ageccgatgg taccagegea 
gggegtagge agtgcaggag ccctcatcca gtggcaggga acaggggtca ccaccateer 



60 
120 
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aaggagcttc agggtcccgg tactcctcca cagaatactc ggagtattca gagtacccac 180 

catccccagg gggtacccgc tcttcctcct ctgcatgaga gacgcggagc acaggcacag 240 

cacggagctg ggagccggca gtgtctgcag cacaaccagg gaggggtcgc gatccagatg 300 

cgacgaactg gccctggcag gcacagcgct gactcatccc ccggcgacct gcccgggcgg 360 

ccgctcgaag c 371 

<210> 142 

<2il> 343 

<212> DNA 

<213> Homo sapien 

<400> 142 

gcgttttgag gccaatggtg taaaaggaaa catcttcaca taaaaactag atggaagcat 60 

cgccagaaac ctcttxgtga tgtttgcttt caactcacag agccgaacat tcctnttcat 120 

agagcagttit tgaaacactc ttttgtagaa tttgcaagcg gatgattgga tcgccatgag - 180 

gtcttcattg gaaacgggat acctttacac aaaaactaga cagtagcact ctcagaaact 240 

tctccgggat gtgggcattc aacccacaga ggagaacttc atttgataga gcagttctga 300 

aacacccttt ctgcagaacc tacaggtgga catccagagt get 343 

<210> 143 
<211> 354 
<212> DNA 
<213> Homo sapien 



<400> 143 

aggcrtgacg gcagaaaaac tcagactgcc cgcaacttca cagacggr.gc atcggttcag 60 

catcaggagt gggatgggaa ggaaagcaca acaacaagaa aaticgaaaga tgggaaarca 120 

gtggcggagt gtgtcatigaa caacgccacc cgcactcgga tctacgaaaa agtagaacaa ISO 

aaatcccacc accacctcgg acaggagr.ta attaagagaa tgaccaagcc cagttcaatg 24 0 

agcaaacccc catactgttt: ctttcttttt ccttccatca ctgtgctcaa ttatcttcat 30G 

cataaacact tcacacgcag ccatttcaaa gtgtgttgga ttaattagga teat 354 



<210> 144 

<211> 353 

<212> DNA 

<213> Homo sapien 

<400> 144 

ggtcaaggac ctgggggacc cccaggtcca gcagccacat gattctgeag cagacaggga . 60 

cctagagcac atctggatct cagccccacc cctggcaacc tgcctgccta gagaactccc 120 

aagatgacag actaagtagg attctgecat ctagaacaat tctggtatcc cgggcgtcgc 180 

gctaagttgc ttaactttca ttctgtctta cgatagtctt cagaggtggg aacagatgaa 240 

gaaaccatgc cccagagaag gttaagtgac ttcctcttta eggagecagt gttccaacct 300 

aggtttgect gataccagac ctgtggcccc acctcccacg caggtctctg egg 353 

<210> 145 
<211> 371 
<212> DNA 
<213> Homo sapien 

<4O0> 145 

caggtctgcc ataaactggt ctggagtttc tgacgactcr ttgttcacca aacgcaccac 60 

ttcctgagac ttgctggcct etcegttgag tecacttggc tttctgtcct ccacagctcc 120 

attgecactg ttgatcacta gctttttctt ctgcccacac ettcttcgac cgttgactgc 130 

aacgeaaact gcaagaatca aagecaagge caagagggat gecaagatga tcagccactc 240 
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tggaatctgg ggtgtcctta taggaccaga ggttgcgttc gccccacctt cttgactccc 300 
atgtgagacc tcggccgcga ccacgctaag ccgaattcca gcacactggc ggcccgttac 360 
tagcggatcc g 371 

<210> 146 
<211> 355 
<212> DNA 
<213> Homo sapien 

<400> 146 

ggtcctccgt cczzzzccca gaggtgccgg ggcttggccc cagcctccat cttcgtcccc 6C 

caggacggcg agtagcagcg gctccaaggc tgaattcatc gtcggaggga aatataaacc 120 

ggtacggaag accgggtctg gctccttcgg ggacatccat ctggcgatca acatcaccaa 180 

cggcgaggaa gcggcagtga agctagaacc ccagaaggcc aggcatcccc agttgctgta 24C 

cgagagcaag ctctacaaga ttcttcaagg tggggccggc accccccaca cacggtggta -300 

tggtcaggaa aaagaccaca atgtaccagt catggatctt ctgggaccca gcccc 355 

<210> 147 
<211> 353 
<212> DNA 
<213> Heme sapien 

<400> 147 

ggtccgctac aaaacgaaga cagacaacac aacatttact ccgeggagat atcctaccca 60 

tactacgcac gtgc~gtgat tttgaacata actegtccca aaaacttgtc acgatcatcc 120 

cgacccrcca gg^-ggctga tccatcaatc ccgcacccaa ccgctacttc ttceccagtg ISO 

ttgetaggag caaagccgac ccgaacagca accaacggcn gcagacaccc aacaegcagt 240 

ctnticccrac aata-gggaa acattccaag wCtaccattc catcatgagg ataaactget 300 

acanccggta cat: zzz cat ^ ccttgaaaca caacccaccc zzggcaczcz ttcag 355 

<210> 146 
<211> 363 
<212> DNA 
<213> Homo sapien 



<400> 148 

aggtccctct ccccctctcc ctcccccgcc agccaagtga agacatgetc acttcccctt 60 

cacctrcctt cacgacgcgg gaagagtgct gcaacccagc cctagccaac accgcacgag 120 

agggagegtg ccgagggctt ctgagaaggt ttctctcaca tctagaaaga agegcttaag . 180 

acgtggcagc cccccccctt caagtggctc ctgtcctgtt gccccgggag tcctcaaatt 240 

getgeagcag cctccatcca gectgaggat gacaccaata cacagaggaa gaagagtcag 300 

gaaaagatga gagaagttac agactctccc gggcgacccc gagagcttac catccctcag 360 

acttcccca 369 



<210> 145 
<211> 62C 
<212> DNA 
<213> Hcir.e sapien 

<220> 

<221> misc_feature 
<222> C: . . . (620) 
<223> n » A,T,C or G 



<400> 14? 
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actagtcaaa aatgccaaaa caatttggga gaaaataccc tttaagtagt gttatagt-t 60 

catgtttatc ttttatcatg ttttgtgaag zcgtgtcttt tcactaatta cctatactat 120 

gccaatattt ccttatatct atccataaca -icatactac atttgcaana naacacgcac ISO 

gtgaaactca acaccttata aggtaaaaat gaggctccca anatttaata atctgaccaa 240 

gctcttgcta tttccaaaca gaatggactt ggcctgctaa gggctaagga gaagaggaag 300 

acaaggtcaa aagttgttaa tgaccaaaca tcctaaaaga aatgcaaaaa aaaagtccat 360 

tttcaagcct tcgaactatc taaggaaagc aaaatcatct cctaaacgca catcatctgt 420 

gagaatttct cattaatatc ctgaatcact catttcacta aggctcatgt tnactccgat 480 

acgtctctaa gaaagtacca tttcatggtc caaacctggt tgccatantt gggtaaaggc 540 

tcccccttaa gtgtgaaanc atttaaaatg aaattttcct cctcttaaaa actctttana 600 

agggttaagg gtgccgggga 62 C 



<210> 150 
<211> 371 
<212> DNA 
<213> Homo sapien 



<400> 150 

gctccgatca aaacctgcta cctccccaag actttactag tgccgataaa czzzcz raaa 60 

gagcaaccag tatcacctcc ccgctcataa aacctcxaac cat etc* teg ctctttgaac 120 

aegctgaaaa ccacctggtc tgcatgtatg rccgaatctg yaactctttt ctctcaaacg 130 

aaaatttaat tttagggact catttctata itttcacaca tgtagcacra ttactntcct 240 

acacgtgtaa ggcgaaattt aeggtatteg agcgtgcaag aaaacatatc tttaaagctt 300 

tcattcttec cccagcgaat gatctagaat tccctatgta aatatacaga atgttttrtc 360 

ttacttttat a 371 



<21Q> 151 

<2I1> 4655 

<212> DNA 

<213> Homo sapien 



<400> 151 

gggacttgag tcctgttacc cccttaagta gactcatatt gtaagggtcc cggggtgggg 60 

gggtcggcaa aatcctggag ccagaagaaa ggacagcagc attgatcaac cccacagcra 120 

acatgttgca cctggaaaac aatgeccaga rzcaacttag tgagccacag tacacgaacc 130 

tggggctcct gaacagcatg gaccagcaga ttcagaaegg ctccccgtce accagtcccc. 240 

ataacacaga ccacgcgcag aacagegtea -ggcgccctc gccctacgca cagcccagcc 300 

ccaccttcga tgctctctct ccaccacccg rcatcccctc caacaccgac tacccaggcc 360 
cgcacagttt cgacgtgtcc ttccagcagt cgagcaccgc caagtcggcc acctggacgt . 420 

attccactga accgaagaaa ctctactgcc aaattgcaaa gacatgcccc atccagacca 480 

aggtgatgac cccaccccct cagggagctg tcatccgcgc catgcccgtc tacaaaaaag 540 

cxgagcacgt caeggaggtg gtgaagcggt gccccaacca tgagctgagc cgtgaattca 600 

acgagggaca gattgcccct yctagccatc zgattcgagt agaggggaac agccatgccc 660 

agcatgtaga agatcccatc acaggaagac agagtgtgct ggtaccttac gagccacccc 720 

aggttggcac tgaattcacg acagtcttgt acaatttcac gegtaacage agtcgtgttg 780 

gagggatgaa ccgccgtcca attttaatca -cgttactc-: ggaaaccaga gatgggcaag 84 0 

tcctgggccg aegctgettrt gaggecegga zctgtgcttg cccaggaaga gacaggaagg S00 

eggatgaaga tagcatcaga aagcagcaag _ teeggacag tacaaagaac ggtgatggta 960 

cgaagcgccc gtttcgccag aacacacatg gtacccagac gacatccatc aagaaacgaa 1020 

gacccccaga tgatgaactg gcacacttac tagegagggg ccgcgagact tatgaaatgc 1080 

tggtgaagat caaagagtcc ccggaactca rgcagtacct tctccagcac acaattgaaa 1140 

egtacaggea acagcaacag cagcagcacc agcacttact tcagaaacag acctcaatac 1200 

agcccccatc ttcatatggt aacagctccc cacctctgaa caaaatgaac agcatgaaca 1260 

agccgcctcc tgtgagccag cttatcaacc treagcageg caacgccctc acccctacaa 1320 

ccatccctga tggcatggga gccaacattc ecatgaeggg cacccacacg ccaacggccg 1380 
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gagacatgaa cggactcagc cccacccagg cactccctcc cccactctcc atgccatcca 144 0 

ccccccactg cacaccccca cccccgtacc ccacagactg cagcattgtc agtttcctag 1500 

cgaggctggg ctgttcatca tgcccggact atctcacgac ccaggggccg accaccratcc 1560 

accagattga gcattactcc atggatgatc tggcaagtcc gaaaatccct gagcaatttc 1620 

gacatgcgat ctggaagggc atcctggacc accggcagct ccacgaatcc tcctcccccc 1680 

cccatctccc gcggacccca agcagtgcct ccacagccag tgtgggctcc agtgagaccc 174 0 

ggggcgagcg tgttatcgat gctgcgcgat ccaccccccg ccagaccatc tctctcccac 1800 

cccgagatga gtggaatgac ctcaaccttg acatggatgc tcgccgcaac aagcaacagc 1860 

gcaccaaaga ggagggggag tgagccccac catgtgagct cttcctatcc ctcccccaac 1920 

tgccagcccc ctaaaagcac tcctgcctaa tcttcaaagc cctctcccta gctccticccc 1980 

ttcctcttgt ccgactccct aggggaagga gaagtaagag gctuacttcc tacrccaacc 2040 

atccgacctg gcatctaatr. ctgattccgg ctttaagcct tcaaaactat agcttgcaga 2100 

actgtagctt gccacggcta ggtagaagtg agcaaaaaag agtcgggtgt ctcctcaagc 2160 

tgcagagact tcrcatcgac ttttataaag catgttcacc cctatagtcc aagaczatac 2220 

atacaaacgt acaaatatac agtatagatt tttgggtggg gggcattgag tattgr-caa -2280 

aatgtaatct aaacgaaaga aaaccgagtt gcacttatcg accattctct aatctacctg 234 0 

tttcggatgg ctrgtccata ctcctnccct caaggggtat catgtacgg^ gataggcatc 2400 

cagagcttaa tgcracatgt gagcgacgat gatgcacaga ttcccccagt tctccggact 2460 

ccaaacacat gccacateaa accctcgagc agacccatvt ccaccgctca ttatg-agg*: 2520 

aagactgtag acangtaccc tctccccagc gctggcacat tttatattac tgacactrcr 2550 

tccagtgatg atggctcacg tcggggtgat ttaatccagt tataagaaca agttcacgtc 2640 

caaacgtcct cc^cagtctc cggtcgggaa cgaggaaaac cctcaaaagg cccatagcag 2700 

ccagttcaaa aacacccgac gccatgtatc cgagcatatc agcaaccccc ttaaac-taa 2760 

taccagatac ct^atcttac aatatcgatc gggaaaacac ccgccgccat cacagaggca 2820 

ttaaaactaa atctcactac tagattgact aacucaaata cacacttgct: actgt-gcaa 2880 

gaaccctgat cgaitcgatt gggatgaatg ccar.ctacct: agctccaaca gtgaaccztt 2940 

accgc-tatc aatacccagg gtaaatagga atcacccaga aatgtcgagc ctgtaccaaa 3000 

cag^aagata ccccaatgaa ccataaattc aacttcgcaa aaacctcctg aagcatiaaac 3060 

aacat-gttc ggeaaatgtt ccticccgctt: ggtaaatgtc ccytctaaag accctcccac 3120 

tccataaaac cctgcatgta gaggctcgtt paccttcctc tccctaaggc ctacaacagg 3180 

agtggcgatc tgaaaaatat aaaactatga gaccggcccc cctgtggcac aaatcgcacc 3240 

accgcatcac cc-ctttctt aaccggcaag agtttcagcc cgctggaaac caaccgcgag 3300 

aacccagttt cccgtccatc ccccctaggg actacccata gacatgaaag gtccccacag 3360 

agcaagagac aagt=tttca cggccgctgt tgcetaaacc acccaaacga agagc-cccc 3420 

tgaaactttg ggaaaacatg ctaatgacaa tattccagac ctttcagaaa cataacacac 3480 

tcctccgcat gcacgcaaac gagccccgaa atcttcccat gcattctggt caagggccgc 3540 

caccgcacat aagctcccat tttaacctca aagcgcaaaa gggccagcgt ggctccaaaa 3600 

ggtaatgtgt ggatcgcctc tgaaaagtgt gtatacattt tgcgtgaaat tgcatacccc 3660 

gtattttgat tattcttttt ctcttcctgg gatagcggga tttccagaac cacacccgaa . 3720 

accttttttt accgtttctg cattttcatg aaaataccac ttagtaagaa taccacatca 3780 

aataagaaat aatgctacaa tttcaagagg ggagggaagg gaaagttttt tttttcatta 3840 

ttcttttaaa at'tcgtatg ttaaagagaa tgagtcctcg atttcaaagt tttgttgcac 3900 

ttaaatggta ataagcactg taaacttctg caacaagcat gcagctttgc aaacccatta 3960 

aggggaagaa tgaaagctgc tccttggtcc tagcaagaag acaaactgcc tcccccactc 4020 

tgctgagggt ttgaataaac ctaggacttc cgagctatgc cagtactatc caggcaacac 4080 

tagggccttg gaaatccctg tactgtgtcn cacggatccg gcaccagcca aagcgacgca 4140 

cccctcactg gcrtaccccc tcacggcagc ctactcccct cgagtgtatg agtagccagg 4200 

gcaaggggca aaaggatagt aagcatagaa accactagaa agtgggccta atggagrccc 4260 

cgcggcctca gcccaacgca gttagctgaa gaactgaaaa gtccttgcrz ggagacgttc 4320 

acaaacagaa atggaaagca gagcccccac taaacccttc tacctctctt ctttcrrggt 4380 

aaccccctaa aanaacagta tgtgggatat tgaacgtcaa agggacacrr ttttczatta 4440 

ctcccacaac cgcacaaaac taagcaaatg ccaaaagctc catatgct-c attaatgtcc 4500 

ccaaaaggca ttatacatgc gatacactct ttaagcccca gctgcctgcc ttccggcact: 456C 

ctcrgccacg ggcccctggg gagccagaag rcaatczaca atctcctc^z gtccgccagg 4620 

acargcaata aaarr caaaa aacaaacaaa aacca 4655 
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<210> 152 
<211> 586 
<212> PRT 
<213> Homo sapien 



<400> 152 



Met 


Leu 


Tyr 


Leu 


Glu 


Asn 


Asn 


Ala 


Gin 


Thr 


Gin Phe Ser 


Glu 


Pro 


Gin 


1 








5 










10 






15 




Tyr 


Thr 


Asn 


Leu 


Gly 


Leu 


Leu 


Asn 


Ser 


Met 


Asp Gin Gin 


lie 


Gin 


Asn 








20 










25 






30 






Gly 


Ser 


Ser 


Ser 


Thr 


Ser 


Pro 


Tyr 


Asn 


Thr 


Asp His Ala 


Gin 


Asn 


Ser 






35 










40 






45 








Val 


Thr 


Ala 


Pro 


Ser 


Pro Tyr 


Ala 


Gin 


Pro 


Ser Ser Thr 


Phe Asp 


Ala 




50 










55 








60 








Leu 


Ser 


Pro 


Ser 


Pro 


Ala 


He 


Pro 


Ser 


Asn 


Thr' Asp Tyr Pro Gly 


Pro 


65 










70 










75 






30 


His 


Ser 


Phe 


Asp 


val 


Ser 


Phe 


Gin 


Gin 


Ser 


Ser Thr Ala 


Lys 


Ser 


Ala 










85 










90 




95 




Thr 


Trp 


Thr 


Tyr 


Ser 


Thr 


Glu 


Leu 


Lys 


Lys 


Leu Tyr Cys 


Gin 


lie 


Ala 








100 










105 






110 






Lys 


Thr 


Cys 


Pro 


He 


Gin 


lie 


Lys Val Met 


Thr Pro Pro 


Pro 


Gin 


Gly 






115 










120 






125 








Ala 


Val 


lie 


Arg 


Ala 


Met 


Pro 


Val 


Tyr 


Lys 


Lys Ala Glu 


His 


Val 


Thr 




130 










135 








140 








Glu 


Val 


Val 


Lys 


Arg 


Cys 


Pro 


Asn 


His 


Glu 


Leu Ser Arg 


Glu 


Phe 


Asn 


145 










150 










155 






160 


Glu 


Gly 


Gin 


lie 


Ala 


Pro 


Ser 


Ser 


His 


Leu 


lie Arg Val 


Glu 


Gly 


Asn 










165 










170 






175 




Ser 


His 


Ala 


Gin 


Tyr 


Val 


Glu 


Asp 


Pro 


lie 


Thr Gly Arg 


Gin 


Ser 


Vai 








180 










185 






190 






Leu 


Val 


Pro 


Tyr 


Giu 


Pro 


Pro 


Gin 


Val 


Gly 


Thr Glu Phe 


Thr 


Thr 


Val 






195 










200 






205 








Leu 


Tyr 


Asn 


Phe 


Met 


Cys Asn 


Ser 


Ser 


Cys 


Val Gly Gly Met Asn 


Arg 




210 










215 








220 








Arg 


Pro 


lie 


Leu 


lie 


He 


Val 


Thr 


Leu 


Glu 


Thr Arg Asp Gly Gin 


Val 


225 










230 










235 






240 


Leu 


Gly 


Arg 


Arg 


Cys 


Phe 


Glu 


Ala Arg 


lie 


Cys Ala Cys 


Pro Gly 


Arg 










245 










250 






255 




Asp 


Arg 


Lys 


Ala 


Asp 


Glu Asp 


Ser 


He Arg 


Lys Gin Gin 


Val 


Ser 


Asp 








260 










265 






270 






Ser 


Thr 


Lys 


Asn 


Gly 


Asp Gly 


Thr 


Lys Arg 


Pro Phe Arg Gin Asn 


Thr 






275 










280 






285 








His 


Gly 


lie 


Gin 


Met 


Thr 


Ser 


lie Lys Lys 


Arg Arg Ser 


Pro Asp 


Asp 




290 










295 








300 






Glu 


Leu 


val 


Tyr 


Leu 


Pro 


Val 


Arg Gly Arg 


Glu Thr Tyr Glu Met 


Leu 


305 










310 










315 






320 


Val 


Lys 


He 


Lys 


Glu 


Ser 


Leu 


Glu 


Leu 


Met 


Gin Tyr Leu Leu Gin 


His 










325 










330 






335 




Thr 


lie 


Glu 


Thr 


Tyr 


Arg Gin 


Gin 


Gin 


Gin 


Gin Gin His 


Gin 


His 


Leu 








340 










345 






350 






Leu 


Gin 


Lys 


Gin 


Thr 


Ser 


He 


Gin 


Ser 


Pro 


Ser Ser Tyr Gly Asn 


Ser 






355 










360 






365 








Ser 


Pro 


Pro 


Leu 


Asn 


Lys Met 


Asn 


Ser 


Met 


Asn Lys Leu 


Pro 


Ser 


Val 




370 










375 








380 









WO 99/47674 



PCT/US99/05798 



72 



Ser Gin 


Leu 


lie 


Asn 


Pro Gin Gin Arg 


Asn Ala 


Leu Thr Pro Thr 


Thr 


385 








390 


395 




400 


lie Pro 


Asp 


Gly 


Mec 


Gly Ala Asn lie 


Pro Mec 


Mec Gly Thr His 


Mec 








405 




410 


415 




Pro Mec 


Ala 


Gly 


Asp 


Mec Asn Gly Leu 


Ser Pro 


Thr Gin Ala Leu 


Pro 






420 




425 




430 




Pro Pro 


Leu 


Ser 


Mec 


Pro Ser Thr Ser 


His Cys 


Thr Pro Pro Pro 


Pro 




435 






440 




445 




Tyr Pro 


Thr 


Asp 


Cys 


Ser He Val Ser 


Phe Leu 


Ala Arg Leu Gly 


Cys 


450 








455 




460 




Ser Ser 


Cys 


Leu 


Asp 


Tyr Phe Thr Thr 


Gin Gly 


Leu Thr Thr He 


Tyr 


465 








470 


475 




480 


Gin lie 


Glu 


His 


Tyr 


Ser Mec Asp Asp 


Leu Ala 


Ser Leu Lys He 


Pro 








485 




490 


495 




Glu Gin 


Phe 


Arg 


His 


Ala He Trp Lys 


Gly He 


Leu Asp His Arg 


Gin 






500 




505 




510 




Leu His 


Glu 


Phe 


Ser 


Ser Pro Ser His 


Leu Leu 


Arg Thr Pro Ser 


Ser 




515 






520 




525 




Ala Ser 


Thr 


Val 


Ser 


Val Gly Ser Sar 


Glu Thr 


Arg Gly Glu Arg 


Val 


530 








535 




540 




lie Asp 


Ala 


Val 


Arg 


Phe Thr Leu Arg 


Gin Thr 


He Ser Phe Pro 


Pre 


545 








550 


555 




560 


Arg Asp 


Glu 


Trp 


Asn 


Asp Phe Asn Phe 


Asp Mec 


Asp Ala Arg Arg 


Asn 








565 




570 


575 




Lys Gin 


Gin 


Arg 


He 


Lys Glu Glu Gly 


Glu 










590 




5?5 









<210> 153 

<21I> 2007 

<212> DNA 

<213> Homo sapien 



<400> 153 

gaacccgccg ccgccccagg gaaagccccg ccaccccacc gaccccccrc ccccccgata 60 

acaccgccag caagaaagca accacagcgc ccggagcaac aggagcCcaa ggcggccctg 120 

cggccagggc aaccccggag agcaaaaaac ccgcagcgag agcagcgacc agggacgega 180 

cccgaccaaa Cgccccggag ccccagcgcc ccggagcCga ggCggccaaa ggcgacccga 240 

acgacaaagc accggcggac agcgccccaa aaggcgccca cggggccccc ccggCgacca 300 
acccccggga cccccccaac caagacaagg aagcgcgccg ggggaagccg gcggcagacc . 360 

ccgccaagca cccgggCccg aagcacgegg cgcacagcgg cccggagaac gccaagcgac 420 

Cgacggacgg caagceggag gcgccgcacc ccgacagcaa gggcgaggcg gaggagcacc 4 80 

cccggcccac cggcaccccc acgaccagcg cccgcgcggc ggcccacccc gaaaaccctc 540 

ccgcggcgcg gcggcccgcg aaagcccccg aeggagacca ccacaccccg gccgcaccga 600 

egggagaege accaacggac ggcacccccg ccgctgacac cggagcagcc gcccccagca 660 

CCCCCaaccc cccagaggaa CCCCCaggca aggecgeggg gcccagcgca gaagcaccaa 720 

caacacagca acacgccgac gccccgccca aggccccggg gaaagaagee egagaegcaa 780 

agaccacccc ggaagccccc gagaagcegg gaccccccgc agcaaaggaa acagccaaca 840 

cgcgccgccc ccacgaaacg aagccagacc gagacgecaa ccccacccac caaccaaacc 900 

ccaaagccaa aagccccagc cagcccaccc cagagaacca gggagcccrc aagggcaege 960 

agaaaaccag ccgcccagat aggcccccgc accacacagc cccccccccc tccgaccccc 1020 

ccccccccca cggcacaaca cccacgccga cagaacacgc eggaaegcaa ccgcccgcaa 1080 

caccgaagga ccccccgcgg ccgccccccc agcaggaagc accgcaccgg cgacaggaca 114 0 

cggcaacccg acccacaccc aacccgccag ccagcgacaa gggeggcaca accgcccggc 1200 

aaaacgagaa gccccggaac ccggagcccc ccccccacca ecaaegggag ggcagaccac 1260 

accgggaccc cccccgggcg agcaacccca agccccaacg ccgaaacccc cccaggcagc 1320 
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tccagtctcc tcaactgcac tgcaaaattc ccagtgaact tttaagcact tttaactcaa 1380 

aaaaatgaac atccttgtag agaattttct ggggaacatg gtgtccaacg aacaagcaca 1440 

agcattggaa atgctaaaat tcagttttgc ctcaagattg gaagctcatt ttctgaccca 1500 

ctcatgaagt catccactga gccaccattc aatcattcac ctattaatcc cttgatcctc 1560 

cacttaccca ttctgcaaac ttttctcgag caccagcacg ggcggccatt tgtggacctc 1620 

cccccattcc tatgtgtttt cctaccaaag tgacccactc tcgaaaggct ccctcccagc 1680 

ctgtggttgg gttcaagcca tgccagggcc agggggccca tcccctcgtt tagctctagg 1740 

caaaacccag gggatccgca gtggggagcg ggggcaggaa gccggaggga aggcccgcga 1800 

agggtaggga tgtggaaaga caaggtgaca gaaggaccca ataggacctt tccatatctc 18 60 

cggcttagca ttt!:cracat cacaccgcaa tcgtcttatt tgctagcttt ctccctuacc 1920 

gtgagcgact aacagtcatc tttatcccag tgcctggnac ataataagtg accaataaat 1980 

gttgattgac taaaaaaaaa aaaaaaa 2007 

<210> 154 
<211> 2148 
<212> DNA 
<213> Homo sapien 

<400> 154 

gaattcgccg ctgc-ccagg gaaagttctg t^accccact gactctcrct tutcctgata 60 

acacggccag caagaaagta actacagtgc ttggagcaac aggagcccaa ggcggccc-g 120 

cggccagggc aat-ttggag agcaaaaaar. -ngcagtgag agcagtgacc agggatctga 130 

cccgaccaaa tgccctggag ctccagcgcc trggagccga ggtggc-Taaa ggtgacc-ga 240 

atgacaaagc atcgctggac agtgccctaa aaggggaagc tggcggcaga crccgccaag 300 

cacccgggcc cgaagcacgt ggtgtacagc ggccnggaga acgccaagcg accgacggac 360 

ggcaagccgg aggcgccgca ccttgacagc aagggcgagg cggaggagt3 cC:ccggc~r 420 

atrggcar.cc ccacgaccag tgtccgcgtg gcggcctac- c-gaaaac^c tctcgcggcg 480 

tggcggcccg cgaaagcctc tgacggagac caccacaccc -ggcugtac^: gatgggagac 54 C 

gtaccaatgg atggcacctc tgtcgctgat a-cggagcag ccgcctccag catcttnaac 500 

tccccagagg aatrrtcagg caaggccgtg gggctcagtg cagaagcact: aacaacacag 660 

caacacgctg atgccctgtc caaggcctcg gggaaagaag -ccgagacgc aaagacsatc 720 

tgtgccacag atgaccagaa aacagcggaa gaaggttcca cggaagacgt gggctcgagc 78C 

tggtccttga gggaacatga ccacgcatag acagaggagg caccaagaag gctggcccgg 34C 

ccaatcccgg aacaaacacg acaaaccaga ggcagcacgg gaaggaggca aaccccggcc 900 

ctgcctctat ccttgattac cccggaagct ttcgagaagc tigggatcccc tgcagcaaag 960 

gaaatagcca atatgtgtcg cttccatgaa acgaagccag accgagacgc caaccccacc 1020 

caccaactaa atcccaaagt caaaagcccc agccatttca ccccagagaa ccagggagcc 1080 

tccaagggca tgtagaaaac cagctgtcca gacaggcccc cgcaccacac agcccctctc 1140 
ctccccgacc ctctccctcc ctacggcaca acattcatgt tgacagaaca tgctggaatg . 1200 

caattgtctg caacaccgaa ggatttcctg cggtcgcccc ctcagtagga agcactgcac 1260 

tggtgacagg acacggtaat ttgattcaca tccaacttgc tagtcagtga taagggtggt 1320 

acaaccgctc ggcaaaacga gaagcctcgg aacttggagc ttctctccta ccaccaacgg 1380 

gagggcagac tacactggga ctcctcccgg gtgagcaatt ccaagcccta acgctgaaat 1440 

tcccccaggc agctccagtt ctcccaactg caccgcaaaa ttcccagcga acttctaagt 1500 

actctcaacc caaaaaaatg aacatctttg tagagaattn cccggggaac atggtgtcca 1560 
acgaacaagc acaagc3ttg gaaatgccaa aatccagccc tgccccaaga ttggaagttc ' 1620 

actttccgac tcatccatga agccacccat tgagccacca cccaattat" cacccatcaa 1580 

ttccttgatc cttcatttat ccat'cctgca aactcttccc gagcaccagc acgggtggcc 1740 

actcgcggac ctcrcctcat tcctatgcgc czcctcatea aagcgaccca ctctcgaaag 1800 

gctccctccc agcccgtggc cgggctcaag ccacgccagg gccagggggc ccatcccc-c 1360 

gtttagccct aggcaaaacc caggggaccc gcagcgggga gcgggggcag gaagccggag 1920 

ggaagccctg cgaagggcag ggatgcggaa agacaaggcg acagaaggac ccaacaggac 1S80 

cttcccacac cccnggctta gcaccctcca caccataccg -aaccgccct attcgctagc 2040 

cctcttcctc accgcgagcg accaacagcc accttcaccc ragcgcctgg tacacaacaa 2100 

gcgatcaata aacgc-gact gaccaaacga aaaaaaaaaa aaaaaaaa 2148 
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<210> 155 
<211> 153 
<212> PRT 
<213> Homo sapien 
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<220> 

<221> misc_f eature 
<222> (1) . . . (424) 
<223> n * A,T,C or G 



<400> 157 

ctccagcccg ggggatccac tagtccagtg tggtggaatt cattggtctt tacaagactt 60 

ggacacacta cagcagacat ggaaatataa ttctaaaaaa tttctctcca acctccttca 120 

aattcagtca ccaccgctar. attaccttcc ccaggaaccc cccagcgggg aaggctgcga 130 

tactagattt ccttgtatgc aaagtttttg ttgaaagctg tgctcagagg aggtgagagg 240 

agaggaagga gaaaactgca tcataacttt acagaaccga acctagagtc ttccccgaaa 300 

agcccagaaa cttctctgcn gnatctggct tgtccatccg gcctaaggcg gctgcttctt 360 

ccccagccat cgagtcagtt tgtgcccatg aataacacac gacctgctat ttcccataar 420 

C S CC ^ ..424 

<210> 158 

<211> 209S 

<212> DNA 

<213> Homo sapien 



<400> 153 

ccgcggttaa aaggcgcagc aggcgggagc cggggccttc acccgaaacc cgacgagagr 60 

ccgacagccg gcggcgcccg agcccgacct gcctgcccag ccggagcgaa gggccccgcc 120 

ccgcgcagag cccgcgccag ggccgccggc cgcagagcag ttaaaacgtg caggcaccag ISO 

aaggcacttc ctgtcggtga agaagacctg tctccggtgc oacgggcatc ctgtgttttg 240 

caaacggggc tgacctcccc tcctggggag caggaagggt cagggaagga fxaagaagcac 300 

agaagacctg gctaaacaat t~ctgcatgg cgaaagaaaa a»;cctaactt gtacgccctc 360 

ttcatgcatc tttaattcaa tttgaatatc ccaggcgaca cccccactga ccgagcaaag 420 

attgacatcc gtatcatcac tgtgcaccac tggcttctag gcactccagt ggggtaggag 480 

aaggaggtct gaaaccctcg cagagggatc ttgccctcat tctttgggtc tgaaacaetg 540 

gcagtcgctg gaaacaggac tcagggataa accagcgcaa tggattgggg gacgctgcac 600 

act t teat eg ggggtgtcaa caaacactcc accagcatcg ggaaggcgtg gatcacagtc 550 

atcttcattt tccgagtcat gatcctegtg gtggctgccc aggaagtgcg gggtgacgag 720 

caagaggact tegtctgeaa cacactgcaa cegggatgea aaaatgcgtg ctatgaccac 730 

tttttccegg tgtcccacat ccggctgtgg gccctccagc tgatcttcgt ctccacccca 340 

gcgctgctgg tggecatgea tgtggcctac tacaggcacg aaaccactcg caagttcacg 900 

cgaggagaga agaggaatga tttcaaagac atagaggaca ttaaaaagca gaaggttccg 960 

atagaggggt cgctgtggtg gacgcacacc agcagcatct ttttccgaat catctttgaa 1020 
geagecttta tgtatgtgtt ttacttcctt tacaatgggt accacctgcc ctgggtgttg ' 1080 

aaatgtggga ttgacccctg ccccaacctt gttgactget ttatttctag gecaacagag 1140 

aagaccgtgt ttaccatttc tatgatttct gcgtctgtga tntgeatget gettaaegtg 1200 

gcagagttgt gctacctgct gctgaaagtg tgttttagga gatcaaagag agcacagacg 1260 

caaaaaaatc accccaatca tgccctaaag gagagtaagc agaatgaaat gaatgagctg 1320 

atttcagata gcggtcaaaa tgcaatcaca ggttcccaag ctaaacattt caaggtaaaa 1380 
tgtagctgcg tcataaggag acttccgtct tctccagaag gcaataccaa cctgaaagtt 1 144 0 

ccttctgtag cctgaagagt ttgtaaatga ctttcataat aaatagacac ttgagctaac 1500 

tttttgtagg atacttgetc cattcataca caaegtaate aaatatgtgg tccatctctg 1550 

aaaacaagag actgettgae aaaggagcat cgcagtcact tcgacaggtt ccttttaagt 1520 

ggactctctg acaaagtggg tactttctga aaatttatat aactgttgtt gataaggaac 1630 

atttatccag gaattgatac gtttattagg aaaagatatt tttataggct tggatgcttt 1740 

tagttctgac tttgaattta tataaagtat ttttataatg actggtcttc cttacctgga 13C0 

aaaacatgcg atgctagttt tagaattaca ccacaagtat ctaaatttgg aacttacaaa 1360 

gggtctatcc tgtaaatatt gttttgeatt gtctgttggc aaattcgtga actgtcatga 1920 

tacgettaag gtggaaagtg ttcattgeae aatatacttt tactgettte tgaatgtaga 1980 
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cggaacagtg tggaagcaga aggctttttt aactcatccg tttgccaatc attgcaaaca 2040 
actgaaatgt ggatgtgatt gcctcaataa agctcgtccc cattgcttaa aaaaaaaaa 2099 

<210> 159 
<211> 291 
<212> PRT 
<213> Homo sapien 



<400> 


159 






















Met Asp 


Trp 


Gly 


Thr 


Leu 


His 


Thr 


Phe 


He Gly Gly 


val 


Asn 


Lys 


His 


1 






5 










10 






15 




Ser Thr 


Ser 


He 


Gly 


Lys Val Trp 


He 


Thr Val He 


Phe 


He 


Phe 


Arg 






20 










25 






30 






Val Met 


He 


Leu 


Val 


Val 


Ala 


Ala 


Gin 


Glu Val Trp 


Gly Asp 


Glu 


Gin 




35 










40 






45 








Glu Asp 


Phe 


val 


Cys 


Asn 


Thr 


Leu 


Gin Pro Gly Cys 


Lys Asn 


Val 


Cys 


50 










55 






60 










Tyr Asp 


His 


Phe 


Phe 


Pro 


Val 


Ser 


His 


He Arg Leu 


Trp Ala 


Leu 


Gin 


65 








70 








75 








80 


Leu He 


Phe 


Val 


Ser 


Thr 


Pro 


Ala 


Leu 


Leu Val Ala 


Met 


His 


val 


Ala 








85 










90 






95 




Tyr Tyr 


Arg 


His 


Glu 


Thr Thr Arg 


lys 


Phe Arg Arg 


Gly 


Glu 


Lys 


Arg 






100 










105 






110 






Asn Asp 


Phe 


Lys 


Asp 


He 


Glu 


Asp 




Lys Lys Gin 


Lys 


Val 


Arg 


He 




115 










120 






125 








Glu Gly 


Ser 


Leu 


Trp 


Trp Thr 


Tyr 


Thr 


Ser Ser He 


Phe 


Phe 


Arg 


He 


130 










135 






140 










He Fhe 


Glu 


Ala 


Ala 


Phe 


Met 


Tyr 


Val 


Phe Tyr Phe 


Leu 


Tyr 


Asn 


Gly 


14 5 








150 








155 








160 


Tyr His 


Leu 


Pro 


Trp 


Val 


Leu 


Lys 


Cys 


Gly He Asp 


Pro Cys 


Pro 


Asn 








165 










170 






175 




Leu Val 


Asp 


Cys 


Phe 


He 


Ser 


Arg 


Pro 


Thr Glu Lys 


Thr 


Val 


Phe 


Thr 






180 










135 






190 






He Phe 


Met 


He 


Ser 


Ala 


Ser 


Val 




Cys Met Leu 


Leu 


Asn 


Val 


Ala 




195 










200 






205 








Glu Leu 


Cys 


Tyr 


Leu 


Leu 


Leu 


Lys Val Cys Phe Arg 


Arg 


Ser 


Lys 


Arg 


210 










215 






220 










Ala Gin 


Thr 


Gin 


Lys 


Asn 


His 


Pro Asn His Ala Leu 


Lys 


Glu 


Ser 


Lys 


225 








230 








235 








240 


Gin Asn 


Glu 


Met 


Asn 


Glu 


Leu 


He Ser Asp Ser Gly 


Gin 


Asn 


Ala 


He 








245 










250 






255 




Thr Gly 


Ser 


Gin 


Ala 


Lys His 


Phe 


Lys Val Lys Cys 


Ser 


Cys 


Val 


He 






260 










265 






270 






Arg Arg 


Leu 


Leu 


Ser 


Ser 


Pro 


Glu 


Gly Asn Thr Asn 


Leu 


Lys 


Val 


Pro 




275 










280 






285 








Ser Val 


Ala 
























290 



























<210> 160 
<211> 3951 
<212> DNA 
<213> Homo sapien 

<400> 160 

tctgcaccca tactgaaaac ctgacacaac gtacgcagca ggctcagtgt gagcgaactg 60 
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gaggcttctc tacaacacga cccaaaggag caccgcaggt cctatttgca acctgaagtc 120 

cgtgaccctc ctggttgcct taagttcaga acccccatcc ccgggagccg gagtacagcc 180 

tcaagacaat gggcataatg gattgc-cat cgcaattaat cctcaggtac ctgagaatca 24 0 

gaaccccatc ccaaacatca aggaaatgat aaccgaagct tcactttacc cacttaatgc 300 

caccaagaga agagtatctt: ccagaaacac aaagatttta atacctgcca cacggaaagc 360 

caataataac agcaaaataa aacaagaatc atatgaaaag gcaaacgcca cagcgactga 420 

ccggtatggg gcacacggag atgatccata caccctacaa tacagagggt gtggaaaaca 480 

gggaaaatac attcatttca cacctaactt cccactgaat gataactcaa cagctggcta 540 

cggatcacga ggccgagtgt tcgtccatga atgggcccac ctccgctggg gtgtgttcga 500 

tgagtacaac aatgacaaac cttcc-acat aaatgggcaa aatcaaacta aagtgacaag 660 

gcgcccaccc gacatcacag gcactc-tgt gcgtgaaaaa ggtccttgcc cccaagaaaa 720 

ccgtactacc agcaagcttr ttaaagaagg acgcacctct acctacaata gcacccaaaa 780 

tgcaactgca tcaacaacgt tcatgcaaag nctatcccct gtggttgaat tttgtaatgc 340 

aagcacccac aaceaagaag caccaaacct acagaaccag atgcgcagcc ccagaagtgc 900 

acgggatgta atcacagact ctgctgactt ncaccacagc tttcccatga acgggactga . 960 

gcctccaccc ccccccacac tcccgcccgc agaggccggt gacaaagtgg tctgtctagc 1020 

gcrggatgcg tccagcaaga tggcagaggc tgacagactc cttcaaccac aacaagccgc 1080 

agaattttat ttgatgcaga tcgttgaaat tcacaccrtc gtgggcatcg ccagtttcaa 1140 

cagcaaagga gagatcagag cccagccaca ccaaattaac agcaacgatg atcgaaag^ 1200 

gccggtttca tatctgccca ccactgtacc agctaaaaca gacaccagca tctgctcagg 1260 

gcttaagaaa ggacttgagg tggttgaaaa actgaatgga aaagc-tatg gctccgcgac 1320 

gacattagcg accagcggag atgataagct tcttggcaat tgctcaccca ctgtacccag 138U 

cagtggctca acaattcacc ccatcgccct gggttcazcc gcag—ccaa atctggagga 1440 

accaccacgc cctiacaggag gtttaaagtt c-tcgctcca gacaeaccaa actccaacag 1500 

catgatcgat gccttcagta gaacr.ccccc cggaactgga gacattctcc agcaacacac 1560 

ccagctcgaa agtacaggtg aaaatgtiraa acctcaccat caaticgaaaa acacagtgac 1620 

cgcc/gataac actgtgggca acgacac-ac cctnctagct acgcggcagg ccagcggccc 1630 

tcccgagacc acattanctg at-ctgacgg aogaaaatac tacacaaata atctcatcac 1740 

caacctaac- tcccggacag ctagr— teg gaccccagga acagccaagc ctgggcaccg 180C 

gacttacacc ctgaacaata cccatcactc cccgcaagcc ccgaaagtga cagtgacctc i860 

ccgcgcctcc aactcagctg cgcccrcagc cactgeggaa gcctccgcgg aaagagacag 1520 

cctccatctt ccccaccctg cgatgartca cgccaatgcg aaacagggat tttatccrat 1980 

tcccaatgcc accgtcactg ccacagctga gecagagaen ggagaccctg ttacgecgag 2040 

actccctgac gatggagcag gtgccgacgt cataaaaaac gatggaactc actcgaggta 2100 

tctcttctcc tctgccgcaa atggcagaca tagctitgaaa gcgcacgcca accaccctcc 2160 

cagcataagc accccagccc actccattcc agggagtcac gctacgcacg taccaggtta 2220 

cacagcaaac ggtaatattc agacgaatgc cccaaggaaa tcagtaggca gaaatgagga 2280 

ggagcgaaag tggggcttta gccgagccag ctcaggaggc ccctttccag tgctgggagt 2340 
tccagctggc ccccaccctg atgtgtttcc accatgeaaa actatcgacc tggaagccgt . 2400 
aaaagcagaa gaggaattga ccctatcttg gacagcacct ggagaagact ttgatcaggg ' 2460 

ccaggctaca agecatgaaa taagaacgag taaaagtcta cagaatatcc aagatgactc 2520 

taacaatgee actttagtaa atacaccaaa gcgaaatccc cagcaagctg gcaccaggga 2580 

gatatttacg ttcccacccc aaatctccac gaatggaccc gaacatcagc caaatggaga 2640 

aacacatgaa agecacagaa tttacgctgc aatacgagca aeggacagga actccctaca 2700 

gcccgctgca tctaacattg cccaggcgcc tctgtttatt ccccccaatt ctgatcctgt: 2760 

acccgccaga gaccacctta tattgaaagg agecttaaca gcaatgggct tgacaggaac 2320 

catctgcccc attatagttg tgacacacca taccttaagc aggaaaaaga gagcagacaa 2380 

gaaagagaat ggaacaaaac tactacaaat aaatacccaa agcgtcctcc tcccnagaca 2940 

taagacccat ggcccccgac tacaaaaaca -accaacaaa gccaaaccaa catcaaaacc 3000 

gcactaaaat gcaccgagtt cttgcacaac acagataaga tctctacacg gcagaccaac 3060 

aaactcttcc egggggtaga ctagaaaacc cctacacttt ggctacgaac aaacaataaa 3120 

aactatcctc caaagtaatg tccccaaagg caaagggaag ggcaaagccg gaccagcctc 3180 

aaggaaagtc tgtcctacrg aggeggaaaa acagccccaa gcagagaaaa ggagggtagg 3240 

tetgeatcat aactgtccgc gtgaagcaac catttageca cctrgaccaa zztzzzzzzi 3300 

e—cttatct gtgeagaaca ggctgctcgt ccacaaccga agacracgcc acacrzcaca 336C 
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tatgaagccc ctaatgcaaa gctcxttacr tctcgctatt ttgttatata tattacagat 3420 

gaaaccccac cgccaatgct cagagatctt ttttcactgt aagaggcaac ctttaacaat 3480 

atgggtatta cctttgtctc ttcataccgg ttttatgaca aaggtctatt gaatttattt 3540 

gtttgtaagt ttctactccc atcaaagcag ctttttaagt tattgccttg gttattatgg 3600 

atgacagtca tagcccttat aatgccttaa ctaaggaaga aaagatgtta ttctgagttt 3660 

gttttaatac atacatgaac atatagtttt attcaattaa accaaagaag aggtcagcag 3720 

ggagatacta acctttggaa atgattagcc ggctctgttt tttggttaaa taagagtctt 3780 

taatcctttc tccatcaaga gttacttacc aagggcaggg gaagggggat acagaggtcc 3840 

caaggaaaca aaaatcatct ttcatcttta attttactcc ttcctcttat ttttttaaaa 3900 

gattatcgaa caataaaatc atttgccttt ttaattaaaa acacaaaaaa a 3951 

<210> 161 
<r211> 943 
<212> PRT 
<213> Hcmo 3apien 



<400> 161 



Met 


Thr 


Gin 


Arg 


Ser 


lie 


Ala 


Gly 


Pro 


He 


Cys 


Asn 


Leu 


Lys 


Phe Val 


1 








5 










10 








15 


Thr 


Leu 


Leu 


Val 


Ala 


Leu 


Ser 


Ser 


Glu 


Leu 


Pro 


Phe 


Leu 


Gly 


Ala Gly 








20 










25 










30 


Val 


Gin 


Leu 
35 


Gin 


Asp 


Asn 


Gly 


Tyr 
40 


Asn 


Gly 


Leu 


Leu 


He 
45 


Ala 


He Asn 


Pro 


Gin 


Val 


Pro 


Glu 


Asn 


Gin 


Asn 


Leu 


He 


Ser 


Asn 


He 


Lys 


Giu Met 




50 










55 










60 






He 


Thr 


Glu 


Ala 


Ser 


Phe 


Tyr 




Phe 


Asn 


Ala 


Thr 


Lys 


Arg 


Arg Val 


65 










70 










75 








80 


Phe 


Phe 


Arg 


Asn 


He 
85 


Lys 


He 


Leu 


He 


Pro 
90 


Ala 


Thr 


Trp 


Lys 


Ala Asn 
95 


Asn 


Asn 


Ser 


Lys 
100 


He 


Lys 


Gin 


Glu 


Ser 
105 


Tyr 


Glu 


Lys 


Ala 


Asn 
110 


Val He 


Val 


Thr 


Asp 
115 


Trp 


Tyr 


Gly 


Ala 


His 
120 


Gly 


Asp 


Asp 


Pro 


Tyr 
125 


Thr 


Leu Gin 


Tyr 


Arg 
130 


Gly 


Cys 


Gly 


Lys 


Glu 
135 


Gly 


Lys 


Tyr 


lie 


His 
140 


Phe 


Thr 


Pro Asn 


Phe 


Leu 


Leu 


Asn 


Asp 


Asn 


Leu 


Thr 


Ala 


Gly 


Tyr 


Gly 


Ser 


Arg 


Gly Arg 


145 










150 










155 








160 


Val 


Phe 


Val 


His 


Glu 
165 


Trp 


Ala 


His 


Leu 


Arg 
170 


Trp 


Gly 


Val 


Phe 


Asp Glu 
175 


Tyr 


Asn 


Asn 


Asp 


Lys 


Pro 


Phe 


Tyr 


He 


Asn 


Gly 


Gin 


Asn 


Gin 


He Lys 








180 










185 










190 


Val 


Thr 


Arg 


Cys 


Ser 


Ser 


Asp 


He 


Thr 


Gly 


lie 


Phe 


Val 


Cys 


Glu Lys 






195 










200 








205 


Gly 


Pro 


Cys 


Pro 


Gin 


Glu 


Asn 


Cys 


He 


He 


Ser 


Lys 


Leu 


Phe 


Lys Giu 




210 










215 










220 






Gly 


Cys 


Thr 


Phe 


He 


Tyr 


Asn 


Ser 


Thr 


Gin 


Asn 


Ala 


Thr 


Ala 


Ser He 


225 










230 










235 








240 


Met 


Phe 


Met 


Gin 


Ser 
245 


Leu 


Ser 


Ser 


Val 


val 
250 


Glu 


Phe 


Cys 


Asn 


Ala Ser 
255 


Thr 


His 


Asn 


Gin 
260 


Glu 


Ala 


Pro 


Asn 


Leu 
265 


Gin 


Asn 


Gin 


Met 


Cys 
270 


Ser Leu 


Arg 


Ser 


Ala 


Trp 


Asp 


Val 


lie 


Thr 


Asp 


Ser 


Ala 


Asp 


Phe 


His 


His Ser 






275 










280 








285 






Phe 


Pro 
250 


Met 


Asn 


Gly 


Thr 


Giu 
295 


Leu 


Pro 


Pro 


Pro 


Pro 
300 


Thr 


Phe 


Ser Leu 
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val 


Glu 


Ala 


Gly 


Asp 


Lys 


Val 


val 


Cys 


Leu 


Val 


Leu 


Asp Val Ser 


Ser 


305 










310 










315 




320 


Lys 


Met 


Ala 


Glu 


Ala 


Asp 


Arg 


Leu 


Leu 


Gin 


Leu 


Gin 


Gin Ala Ala 


Glu 










325 










330 






335 




Phe 


Tyr 


Leu 


Met 


Gin 


He 


Val 


Glu 


He 


His 


Thr 


Phe 


Val Gly He 


Ala 








340 










345 








350 




Ser 


Phe 


Asp 


Ser 


Lys 


Gly 


Glu 


He 


Arg 


Ala 


Gin 


Leu 


His Gin He 


Asn 






355 










360 










365 




Ser 


Asn 


Asp 


Asp 


Arg 


Lys 


Leu 


Leu 


Val 


Ser 


Tyr 


Leu 


Pro Thr Thr 


Val 




370 










375 










380 






Ser 


Ala 


Lys 


Thr 


Asp 


He 


Ser 


He 


Cys 


Ser Gly Leu 


Lys Lys Gly 


Phe 


385 










390 










395 






400 


Glu 


Val 


Val 


Glu 


Lys 


Leu 


Asn 


Gly 


Lys 


Ala Tyr Gly 


Ser Val Met 


He 










405 










410 






415 




Leu 


Val 


Thr 


Ser 


Gly 


Asp 


Asp 


Lys 


Leu 


Leu Gly Asn 


Cys Leu Pro 


Thr 








420 










425 








430 




Val 


Leu 


Ser 


Ser 


Gly 


Ser 


Thr 


He 


Hi3 


Ser 


lie 


Ala 


Leu Gly Ser 


Ser 






435 










440 










445 




Ala 


Ala 


Pro 


Asn 


Leu 


Glu 


Glu 


Leu 


Ser 


Arg Leu 


Thr 


Gly Gly Leu 


Lys 




450 










455 










460 




Phe 


Phe 


Val 


Pro 


Asp 


He 


Ser 


Asn 


Ser 


Asn 


Ser 


Met 


lie Asp Ala 


Phe 


465 










470 










475 




480 


Ser 


Arg 


lie 


Ser 


Ser 


Gly 


Thr 


Gly 


Asp 


He 


Phe 


Gin 


Gin His He 


Gin 










485 










490 






4?5 




Leu 


Glu 


Ser 


Thr 


Gly 


Glu 


Asn 


Val 


Lys 


Pro 


His 


His 


Gin Leu Lys 


Asn 








500 










505 








510 




Thr 


Val 


Thr 


Val 


Asp 


Asn 


Thr 


Val 


Gly 


Asn Asp 


Thr 


Met Phe Leu 


val 






515 










520 










525 




Thr 


Trp 


Gin 


Ala 


Ser 


Gly 


Pro 


Pro 


Glu 


He 


He 


Leu 


Phe Asp Pro 


Asp 




530 










535 










54 0 




Gly 


Arg 


Lys 


Tyr 


Tyr 


Thr 


Asn 


Asn 


Phe 


He 


Thr 


Asn 


Leu Thr Phe 


Arg 


545 










550 










555 






560 


Thr 


Ala 


Ser 


Leu 


Trp 


He 


Pro 


Gly 


Thr 


Ala 


Lys 


Pro 


Gly His Trp 


Thr 










565 










570 






575 




Tyr 


Thr 


Leu 


Asn 


Asn 


Thr 


His 


His 


Ser 


Leu 


Gin 


Ala 


Leu Lys Val 


Thr 








580 










585 








590 




Val 


Thr 


Ser 


Arg 


Ala 


Ser 


Asn 


Ser 


Ala 


Val 


Pro 


Pro 


Ala Thr Val 


Glu 






595 










600 










605 




Ala 


Phe 


Val 


Glu 


Arg 


Asp 


Ser 


Leu 


His 


Phe 


Pro 


His 


Pro Val Met 


He 




610 










615 










620 






Tyr 


Ala 


Asn 


Val 


Lys 


Gin 


Gly 


Phe 


Tyr 


Pro 


He 


Leu 


Asn Ala Thr 


Val 


625 










630 










635 






640 


Thr 


Ala 


Thr 


Val 


Glu 


Pro 


Glu 


Thr 


Gly 


Asp 


Pro 


Val 


Thr Leu Arg 


Leu 










645 










650 






655 




Leu 


Asp 


Asp 


Gly 


Ala 


Gly 


Ala 


Asp 


Val 


He 


Lys 


Asn 


Asp Gly He 


Tyr 








660 










665 








670 




Ser 


Arg 


Tyr 


Phe 


Phe 


Ser 


Phe 


Ala 


Ala 


Asn Gly Arg 


Tyr Ser Leu 


Lys 






675 










630 










535 


val 


His 


Val 


Asn 


His 


Ser 


Pro 


Ser 


He 


Ser 


Thr 


Pro 


Ala His Ser 


He 




690 










695 










700 






Pro 


Gly 


Ser 


His 


Ala 


Met 


Tyr 


Val 


Pro 


Gly Tyr Thr 


Ala Asn Gly 


Asn 


705 










710 










715 






720 


lie 


Gin 


Met 


Asn 


Ala 


Pro 


Arg 


Lys 


Ser 


Val 


Gly Arg 


Asn Glu Glu 


Glu 










725 










730 






735 




Arg 


Lys 


Trp 


Gly 


Phe 


Ser 


Arg 


Val 


Ser 


Ser Gly Gly 


Ser Phe Ser 


Val 
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740 745 750 

Leu Gly Val Pro Ala Gly Pro His Pro Asd Val Phe Pro Pro Cys Lys 

755 760 765 

He He Asp Leu Glu Ala Val Lys Val Glu Glu Glu Leu Thr Leu Ser 

770 775 780 

Trp Thr Ala Pro Gly Glu Asp Phe Asp Gin Gly Gin Ala Thr Ser Tyr 
785 790 795 800 

Glu He Arg Met Ser Lys Ser Leu Gin Asn He Gin Asp Asd Phe Asn 

805 810 " 815 

Asn Ala He Leu Val Asn Thr Ser Lys Arg Asn Pro Gin Gin Ala Gly 

620 825 830 

He Arg Glu He Phe Thr Phe Ser Pro Gin He Ser Thr Asn Gly Pro 

835 840 84S 

Glu His Gin Pro Asn Gly Glu Thr His Glu Ser His Arg He Tyr Val 

850 855 860 

Ala He Arg Ala Met Asp Arg Asn Ser Leu Gin Ser Ala Val Ser Asn 
865 870 875 330 

lie Ala Gin Ala Pro Leu Phe lie Pro Pro Asn Ser Asp Pro Val Pro 

885 890 " 895 

Ala Arg Asp Tyr Leu lie Leu Lys Gly Val Leu Thr Ala Met Gly Leu 

900 905 910 

He Gly He He Cys Leu He lie Val Val Thr His His Thr Leu Ser 

915 920 925 

Arg Lys Lys Arg Ala Asp Lys Lys Glu Asn Gly Thr Lys Leu Leu 
930 935 940 

<210> 162 
<211> 493 
<212> DNA 
<213> Homo sapien 



<400> 162 
tggagaacca cgtggacagc accatgaacc 
agcccctcaa gtcgggtatg aaggagctgc 
accggcagat gggcaagggt ggcaagcatc 
gaccaccccc tgccaggact ccctgccaac 
ccaccatgcg ccttccggat gagcggggcc 
ccaactgtga caagcatggc ctgtacaacc 
cagcgtgggg agtgctggtg tgtgaacccc 
accatccggg gggaccccga gtgtcatctc 
gtgcacaccc cagcggat 

<210> 163 
<211> 1128 
<212> DNA 
<213> Homo sapien 



tgttgggcgg 


gggaggcagt 


gctggccgga 


60 


ccgtgttccg 


ggagaaggtc 


actgagcagc 


120 


accttggcct 


ggaggagccc 


aagaagctgc 


180 


aggaactgga 


ccaggtcctg 


gagcggatct 


240 


ctctggagca 


cctctactcc 


ctgcacatcc 


300 


tcaaacagtg 


gcaagazgtc 


tctgaacggg 


360 


aacaccggga 


agctgatcca 


gggagccccc 


420 


ttctacaatg 


agcagcagga 


ggctcgcggg 


480 








498 



<400> 163 

gccacctggc cctcctgatc gacgacacac gcacttgaaa cttgttctca gggtgtgtgg 60 

aatcaacttt ccggaagcaa ccagcccacc agaggaggtc ccgagcgcga gcggagacga 120 

tgcagcggag actggctcag cagtggagcg tcgcggtgtt cctgctgagc tacgcggtgc 180 

cctcctgcgg gcgctcggtg gagggtctca gccgccgcct caaaagagct gtgtctgaac 240 

atcagctcct ccatgacaag gggaagtcca tccaagattt acggcgacga ttcttccttc 300 

accatctgat cgcagaaatc cacacagctg aaatcagagc tacctcggag gtgtecccta 360 

actccaagcc ctctcccaac acaaagaacc accccgtccg atttgggtct gatgatgagg 420 
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gcagatacct aacccaggaa actaacaagg -ggagacgta caaagagcag ccgcccaaga 480 

cacctgggaa gaaaaagaaa ggcaagcccg cgaaacgcaa ggagcaggaa aagaaaaaac 540 

ggcgaacccg ctctgcccgg ctagaccctg gagtgactgg gagtgggcta gaaggggacc 600 

acctgcctga cacctccaca acgtcgctgg agctcgattc acggaggcac tgaaattttc 660 

agcagagacc ttccaaggac atattgcagg actctgtaat agcgaacata tggaaagtat 720 

tagaaatatt tattgtctgt aaataccgta aatgcattgg aataaaactg tctcccccat 780 

tgccctacga aaccgcacac cggtcactgt gaatattttt ttctctgcca aggccaatcc 840 

aattactatt atcacattta ccataacrta ictcgtccac tgatgtatct atzttgcaaa 900 

tgtatcttgg tgctgctgaa tttctatatc -cttgtaaca taatgcactt tagatacaca 960 

tatcaagtat gtcgataaat gacacaacga agtgtctcta ttctgtggtt gaccttaatg 1020 

aatgcctaaa tataattatc caaatcgact tccctttgtg catgcaaaaa caacagtacc 1080 

ttaaatttgc aaagaatgtc taataaaaca caatctaatt acatcatg H28 

<210> 164 
<211> 1310 
<212> DNA 
<213> Homo sapien 

<400> 164 

gggcctggtc cgcaaagaag ctgacttcag agggggaaac cttcttcttt caggaggcgg 60 

tcagccctgc tccacgaacc caggagaac- gccggccaga ttaattagac atcgctatgg 120 

gagacgtgca aacacaccac ttaccactga -gcatatata aaaccacttt atcctcgcca 180 

ttatcrcaga ggaagcgcct ctgatttgc*: zcttctctcc ctccrxgctc ctcctggccg 240 

tgcggtttgg agaaagcaca gttggagtag c-ggttgcta aataagtccc gagcgcgagc 300 

ggagacgatg cagcggagac tggtccagca g-ggagcgtc gcggtgttcc tgctgagcta 360 

cgcggtgccc ccr-gcgggc gcccggtgga gagtctcagc cgccgcctca aaagagctgc 420 

gtccgaacat cagcccctcc atgacaaggg gaagtccatir caagatttac ggcgacgact: 480 

ccccc-ccac catccgatcg cagaaaccca cacagctgaa atcagagcta ccccggaggc 540 

gccccctaac tzcaagcccz cccccaacac aaagaaccac cccgtccgat tcgggcccga 600 

tgatgagggc agatacctaa ctcaggaaac -aacaaggtg gagacgtaca aagagcagcc 660 

gcccaagaca cccgggaaga aaaagaaagg raagcccggg aaacgcaagg agcaggaaaa .720 

gaaaaaacgg cgaactcgct ctgcctggtc agactctgga gcgactggga gcgggccaga 780 

aggggaccac ccgtctgaca cccccacaac gccgctggag ctcgactcac ggaggcattg 840 

aaattttcag cagagaccct ccaaggacac actgcaggat cctgtaacag tgaacatatg 900 

gaaagtatta gaaacaccta tcgcctgcaa acactgcaaa tgcattggaa taaaactgtc 960 

tcccccattg ctctatgaaa ccgcacaccg gccatcgtga atattttttt ttttgccaag 1020 

gctaacccaa tcatcattac cacattcacc acaatttatt tcgtccatxg atgtatttat 1080 

tttgtaaatg tatcttggtg ccgctgaacc ictacatctc ttgtaacata atgcacttta 1140 

gatatacata tcaagtatgc tgataaatga cacaacgaag tgtctctatt ttgtggttga 1200 

ttccaacgaa cgcctaaata taatcaccca aatcgacttc ccttcgtgcc cgcaaaaata 1260 

acagtacttc aaatttgtaa agaatgtcta acaaaatata atctaattac mo 

<210> 165 
<211> 177 
<212> PRT 
<213> Homo sapien 



<400> 165 
Met: Gin Arg Arg Leu Val Gin Gin 

1 5 
Ser Tyr Ala Val Pro Ser Cys Gly 
20 

Arg Leu Lys Arg Ala Val Ser Glu 

35 40 
Lys Ser lie Gin Asp Leu Arg Arg 



Trp Ser Val Ala Val Phe Leu Leu 

10 15 
Arg Ser Vai Glu Gly Leu Ser Arg 
25 30 
His Gin Leu Leu His Asp Lys Gly 
45 

Arg Phe Phe ^eu His His Leu lie 
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50 


55 


Ala 


Glu lie 


His Thr Ala Glu He Arg 


65 




70 


Asn 


Ser Lys 


Pro Ser Pro Asn Thr Lys 






85 


Ser 


Asp Asp 


Glu Gly Arg Tyr Leu Thr 






100 105 


Thr 


Tyr Lys 


Glu Gin Pro Leu Lys Thr 




115 


120 


Lys 


Pro Gly 


Lys Arg Lys Glu Gin Glu 




13 0 


135 


Ser 


Ala Trp 


Leu Asp Ser Gly Val Thr 


145 




150 


His 


Leu Ser 


Asp Thr Ser Thr Thr Ser 






165 


His 








<210> 


166 




<211> 


177 




<212> 


PRT 




<213> 


Home sapien 





<400> 


166 






Met 


Gin 


Arg 


Arg 


Leu 


Val Gin Gin Trp 


1 








5 




Ser 


Tyr 


Ala 


Val 


Pro 


Ser Cys Gly Arg 








20 




25 


Arg 


Leu 


Lys 


Arg 


Ala 


Val Ser Glu His 






35 






40 


Lys 


Ser 


He 


Gin 


Asp 


Leu Arg Arg Arg 




50 








55 


Ala 


Glu 


He 


His 


Thr 


Ala Glu He Arg 


65 










70 


Asn 


Ser 


Lys 


Pro 


Ser 


Pro Asn Thr Lys 










85 




Ser 


Asp 


Asp 


Glu 


Gly 


Arg Tyr Leu Thr 








100 




105 


Thr 


Tyr 


Lys 


Glu 


Gin 


Pro Leu Lys Thr 






115 






120 


Lys 


Pro 


Gly 


Lys 


Arg 


Lys Glu Gin Glu 




130 








135 


Ser 


Ala 


Trp 


Leu 


Asp 


Ser Gly Val Thr 


145 










150 


His 


Leu 


Ser 


Asp 


Thr 


Ser Thr Thr Ser 










165 




His 













<210> 167 

<211> 3362 

<212> DNA 

<213> Homo sapien 
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60 



Ala 


Thr Ser Glu Val 


Ser 


Pro 




75 




80 


Asn 


His Pro Val Arg 


Phe 


Gly 


90 




95 




Gin 


Glu Thr Asn Lys 


Val 


Glu 




110 






Pro 


Gly Lys Lys Lys 


Lys 


Gly 




125 






Lys 


Lys Lys Arg Arg 


Thr 


Arg 




140 






Gly 


Ser Gly Leu Glu 


Gly 


Asp 




155 




160 


Leu 


Glu Leu Asp Ser 


Arg 


Arg 


170 




175 




Ser 


Val Ala Val Phe 


Leu 


Leu 


10 




15 




Ser 


Val Glu Gly Leu 


Ser 


Arg 




30 






Gin 


Leu Leu His Asp 


Lys 


Gly 




45 






Phe 


Phe Leu His His 


Leu 


He 




60 






Ala 


Thr Ser Glu Val 


Ser 


Pro 




75 




80 


Asn 


His Pro Val Arg 


Phe 


Gly 


90 




95 




Gin 


Glu Thr Asn Lys 


Val 


Glu 




110 






Pro 


Gly Lys Lys Lys 


Lys 


Gly 




125 






Lys 


Lys Lys Arg Arg 


Thr 


Arg 




140 






Gly 


Ser Gly Leu Glu 


Gly 


Asp 




155 




160 


Leu 


Glu Leu Asp Ser 


Arg 


Arg 


170 




175 





<400> 167 
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cacaacgtat gcagcaggct cagcgtgagt gaactggagg cccctccaca acatgaccca 60 

aaggagcatt gcaggcccca ctcgcaacct gaagcttgtg actcccctgg ttgccttaag 120 

ctcagaaccc ccattcccgg gagctggagt acagctccaa gacaatgggt ataatggatt 180 

gctcattgca actaaccccc aggtacctga gaatcagaac ctcacctcaa acattaagga 24 0 

aatgataact gaagcctcat tttacccact caatgctacc aagagaagag tatttcccag 300 

aaatataaag attctaatac ccgccacatg gaaagctaat aacaacagca aaataaaaca 360 

agaatcatat gaaaaggcaa at gt cat age gactgactgg tacggggcac acggagatga 420 

tccacacacc ctacaataca gagggcgcgg aaaagaggga aaacacattc atttcacacc 480 

taattcccta ctgaatgata acttaacagc tggctacgga tcacgaggcc gagtgtctgt 540 

ccatgaatgg gcccacctcc gttggggtgt gtccgatgag tacaacaatg acaaacctct 6CC 

ctacataaat gggcaaaatc aaattaaagc gacaaggtgt tcatctgaca tcacaggcat 660 

ttttgtgtgt gaaaaaggtc cttgccccca agaaaactgt attattagta agctttttaa 720 

agaaggatgc acctctatct acaatagcac ccaaaatgca actgcatcaa taatgttcac 730 

gcaaagttta tcttccgtgg ttgaatttcg caatgcaagt acccacaacc aagaagcacc 840 

aaacccacag aaccagatgt gcagccccag aagtgcatgg gacgtaatca cagactctgc - 900 

tgaccctcac cacagctttc ccatgaacgg gactgagctc ccacctcccc ccacatccrc 950 

gcttgcagag gctggtgaca aagtggtctg cttagtgctg gatgtgtcca gcaagacggc 1C20 

agaggctgac agaccccctc aactacaaca agccgcagaa tttcatttga tgcagactgc 1080 

tgaaactcat acctrcgtgg gcattgccag -ttcgacagc aaaggagaga ccagagccca 114 0 

gctacaccaa actaacagca atgatgatcg aaagtcgctg gtttcatacc tgcccaccac 1200 

tgtaccagct aaaacagaca tcagcattcg ctcagggctt aagaaaggac ttgaggtggc 126 3 

tgaaaaactg aatggaaaag cctatggccc cgtgatgata ctagcgacca gcggagatga 1320 

taagcctctt ggcaaccgct tacccactgt gcccagcagt ggcccaacaa ctcacccca- 1380 

tgccctgggt ccatctgcag ccccaaatcc ggaggaatta tcacgtccca caggaggttc 1440 

aaagcccttt gtcccagata r.atcaaaccc caacagcatg atcgatgcct tcagtagaat 1500 

ttcccctgga actggagaca tcttccagca acacar.tcag ctcgaaagca caggtgaaaa 1550 

tgtcaaaccc caccaccaat cgaaaaacac ag-gaccgtg gacaacacvg tgggcaacga 1620 

cactacgcct ccagttacgt ggcaggccag cggccccccc ga gat can at: tatttgatcc 1630 

cgatggacga aaacactaca caaataattt caccaccaat ctaacrctcc ggacagccag 1740 

tcctcggacc ccaggaacag ctaagcccgg gcaccggact tacaccctga tgtgtttcca 1800 

ccatgcaaaa tcattgacct ggaagccgca aaagtagaag aggaattgac cccatctcgg 185C 

acagcacccg gagaagactt tgatcacggc caggctacaa gccatgaaac aagaacgagc 1920 

aaaagcccac agaacatcca agatgacctt aacaatgcta tcccagtaaa tacatcaaag 1930 

cgaaaccctc agcaagccgg caccagggag acacttacgt tctcacccca aatttccacg 2040 

aatggacctg aacatcagcc aaacggagaa acacatgaaa gccacagaat ttatgtcgca 2100 

acacgagcaa cggacaggaa ctcctcacag cccgctgcat ctaacaccgc ccaggcgccc 2160 

ctgttcattc cccccaaccc tgatcccgca cctgccagag atcatcttat attgaaagga 2220 

gcttcaacag caatgggctt gataggaatc acctgcctta Ctatagtcgc gacacatcat 2230 
acttcaagca ggaaaaagag agcagacaag aaagagaacg gaacaaaatc attacaaata . 234 0 

aatatccaaa gcgtcttcct tcttagatat aagacccacg gccttcgact acaaaaacat 2400 

actaacaaag ccaaattaac atcaaaactg Catcaaaatg catcgagttt ttgtacaata 2460 

cagataagat ttttacacgg tagaccaaca aattcttttt gggggcagac cagaaaaccc 2520 

ttacactctg gccatgaaca aataataaaa actattcttt aaagtaatgc ctttaaaggc 2530 

aaagggaagg gtaaagccgg accagtgcca aggaaagttt gttctattga ggtggaaaaa 2640 

tagccccaag cagagaaaag gagggtaggt ccgcactata actgtctgtg tgaagcaatc 2700 

acctagttac ctcgatcaat ccttctcctc cccccatctg tgcagaacag gttgcccgcc 2760 

tacaaccgaa gatcatgcta tactccacat acgaagcccc taacgcaaag ctcttcaccc 2320 

ctcgccattt cgctatacac atcacacacg aaaccccact gctaaccctc agagaccccc 2330 

tctcaccgca agaggtaacc ctcaacaaca cgggtattac ctttgtctcc tcataccggc 2940 

tctacgacaa aggcccactg aactcacctg cccgcaagct tccaccccca ccaaagcagc 3000 

tttccaagtt actgcctcgg ctaccacgga cgacagctat agcccctata atgcctcaac 30S0 

taaggaagaa aagatgccat cccgagtccg ccccaacaca catatgaaca tatagtccta 3120 

tccaaccaaa ccaaagaaga ggccagcagg gagatactaa cctttggaaa tgactagccg 3130 

gccccgctcc tcggccaaac aagagccccc aatcccctct ccaccaagag ttacttacca 3240 

agggcagggg aagggggata cagaggccac aaggaaacaa aaaccatccc ccatctccaa 3300 
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ttttactcct tccccttatt ctcttaaaag attatcgaac aacaaaatca tttgcctttt 3360 



<210> 168 
<211> 2784 
<212> DNA 
<213> Homo sapien 

<400> 168 

tctgcatcca cactgaaaac ccgacacaat gtacgcagca ggctcagtgt gagtgaactg 60 

gaggcctctc tacaacatga cccaaaggag cattgcaggt cctatttgca acctgaagtt 120 

tgtgactctc ctggttgcct taagttcaga actcccattc ctgggagctg gagtacagct 190 

tcaagacaac gggtacaatg gattgcccat tgcaattaat cctcaggtac ctgagaatca 240 

gaacctcatc tcaaacatta aggaaacgat aactgaagct tcattttacc tatttaatgc 300 

taccaagaga agagtatttt tcagaaatat aaagatttta atacctgcca catggaaagc -360 

taataataac agcaaaataa aacaagaatc atatgaaaag gcaaatgcca tagtgactga 420 

ccggtatggg gcacatggag atgatccaca caccctacaa tacagagggt gtggaaaaga 480 

gggaaaacac at t cat t tea cacctaattt cctactgaat gataacttaa cagctggcta 540 

eggatcaega ggccgagtgt ttgtccatga atgggcccac ctccgttggg gtgtgttcga 500 

tgagtataac aatgacaaac ctttctacat aaatgggcaa aatcaaatta aagtgacaag 660 

gtgtccatct gacatcacag gcacttttgt gtgtgaaaaa ggtccttgcc cccaagaaaa 720 

ctgtattatt agtaagcttt ttaaagaagg atgcaccttt atctacaata gcacccaaaa 780 

tgeaactgea tcaataatgt ucatgcaaag cttatcttct gtggttgaat tttgtaatgc 84 0 

aagtacccac aaccaagaag caccaaacct acagaaccag atgtgcagcc tcagaagtgc 900 

atgggatgta atcacagact ctgetgaett -caccacagc tttcccatga aegggactga 960 

gcttccscct cctcccacat tetegcttgt agaggctggt gacaaagtgg cccgcttagt 1020 

gctrggatgtg tccagcaaga tggcagaggc zgacagaccc cctcaactac aacaagccgc 108C 

agaactttat tegatgeaga ttgttgaaat tcataccttc gtgggcattg ccagtttcga 1140 

cagcaaagga gagatcagag cccagctaca rcaaattaac agcaatgatg atcgaaagtr 1200 

gctggtttca tatctgccca ccactgtatc agctaaaaca gacatcagca tttgttcagg 1260 

gcttaagaaa ggatttgagg cggttgaaaa actgaatgga aaagcttatg gctctgtgat 1320 

gatattagtg accageggag atgataagct ccttggcaat tgcttaccca ctgtgctcag 1330 

cagtggttca acaattcact ccattgccct gggttcatCu gcagccccaa atctggagga 1440 

attatcacgt cttacaggag gtttaaagtt ctttgctcca gacatatcaa actccaatag 1500 

catgattgat gcttccagta gaatttcctc -ggaactgga gacattttcc agcaacatat 1560 

tcagcttgaa agtacaggtg aaaatgtcaa acctcaccat caattgaaaa acacagtgac 1620 

tgtggataac actgtgggca acgacactat gtttctagtt acgtggcagg ccagtggtcc 1680 

tcctgagatt atattatttg atcctgatgg acgaaaatac cacacaaata attttatcac 1740 

caatctaact tttcggacag ctagtctttg gattccagga acagctaagc ctgggcactg . 1800 

gacttacacc ctgaacaata cccatcattc tctgcaagcc ctgaaagtga cagtgacctc 1860 

tcgcgcctcc aactcagctg tgcccccagc cactgtggaa gcctttgtgg aaagagacag 1920 

cctccatttt cctcatcctg tgatgattta tgccaatgtg aaacagggat tttatcccat 1980 

tettaatgee actgtcactg ccacagttga gecagagact ggagatcctg ttaegctgag 2040 

actccttgat gatggagcag gtgctgatgt tataaaaaat gatggaattt actcgaggta 21C0 

ttttttctcc tttgctgcaa atggtagata tagcttgaaa gtgcatgtca atcactctcc 2160 

cagcataagc accccagccc actctattcc agggagtcat gctatgtatg taccaggtta 2220 

cacagcaaac ggtaatattc agatgaatgc tccaaggaaa tcagtaggca gaaatgagga 2280 

ggagcgaaag tggggcttta gecgagtcag ctcaggaggc tccttttcag tgctgggagt 2340 

tccagctggc ccccaccctg atgtgtttcc accatgeaaa attattgacc tggaagctgt 2400 

aaatagaaga ggaattgacc ctatcttgga ^agcacctgg agaagacttt gatcagggee 2450 

aggctacaag ctatgaaata agaatgagta aaagtctaca gaatatccaa gatgacttta 2520 

acaatgetat tttagtaaac acatcaaagc gaaatcctca gcaagctggc atcagggaga 2580 

tatttaegtc ctcaccccaa atctccacga atggacctga acatcagcca aatggagaaa 2640 

cacatgaaag ccacagaatt tatgttgcaa racgagcaac ggataggaac tccttacagt 2700 

ctgctgtatc taacattgee caggcgcctc tgtttattcc ccccaactct gatcctgtar 2760 
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ccgccagaga ttatcttata ttga 2764 

<210> 169 

<211> 592 

<212> PRT 

c213> Homo sapien 



<400> 169 



Met 


Thr 


Gin 


Arg 


Ser 


He 


Ala Gly 


Pro 


He 


Cys 


Asn 


Leu Lys 


Phe 


Val 


1 








5 










10 








15 




Thr 


Leu 


Leu 


Val 


Ala 


Leu 


Ser 


Ser 


Glu 


Leu 


Pro 


Phe 


Leu Gly Ala 


Gly 








20 










25 








30 




Val 


Gin 


Leu 


Gin 


Asp 


Asn 


Gly Tyr 


Asn Gly Leu Leu 


He Ala 


He 


Asn 






35 










40 










45 






Pro 


Gin 


Val 


Pro 


Glu 


Asn 


Gin 


Asn 


Leu 


He 


Ser 


Asn 


He Lys 


Glu 


Met 




50 










55 










60 






He 


Thr 


Glu 


Ala 


Ser 


Phe 


Tyr Leu 


Phe 


Asn 


Ala 


Thr 


Lys Arg Arg 


Val 


65 










70 










75 








80 


Phe 


Phe 


Arg 


Asn 


He 


Lys 


He 


Leu 


He 


Pro 


Ala 


Thr 


Trp Lys Ala 


Asn 










85 










90 








95 




Asn 


Asn 


Ser 


Lys 


He 


Lys 


Gin 


Glu 


Ser Tyr Glu Lys 


Ala Asn Val 


lie 








100 










105 








110 






Val 


Thr 


Asp 


Trp 


Tyr 


Gly 


Ala 


His 


Gly Asp Asp Pre 


Tyr Thr 


Leu 


Gin 






115 










120 










125 
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Val 
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Val 
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Asp Val 


Ser 


Ser 


305 
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Arg Leu 
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Gin Ala 


Ala 
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He 


Ser He Cys Ser Gly Leu Lys 


Lys 


Gly Phe 


7 ft ^ 
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Ser 
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Val 
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Val 
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Thr Trp 
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Asp 
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Gly Arg 
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Tyr 
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Phe 


Arg 
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550 
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Ser 
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Trp 


He 
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Trp 
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Met 


Cys 


Phe 
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Trp 


Lys 


Leu 








36 0 
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<211> 791 
<212> PRT 
<213 > Homo sapien 



<400> 170 
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Gin Arg 
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5 
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Leu 


Leu Val 


Ala 






20 




Val 


Gin 


Leu Gin 


Asp 
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Pro 


Gin 


Val Pro 


Glu 




50 






He 
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Glu Ala 


Ser 
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Phe 


Phe 


Arg Asn 


He 








85 


Asn 
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Ser Lys 


He 






100 




Val 


Thr 


Asp Trp 


Tyr 






11S 




Tyr Arg 


Gly Cys 


Gly 




130 






Phe 


Leu 


Leu Asn 


Asp 


145 








Val 


Phe 


Val His 


Glu 



He Ala Gly Pro He Cys 
10 

Leu Ser Ser Glu Leu Pro 
25 

Asn Gly Tyr Asn Gly Leu 
40 

Asn Gin Asn Leu He Ser 
55 

Phe Tyr Leu Phe Asn Ala 
70 75 
Lys He Leu lie Pro Ala 
90 

Lys Gin Glu Ser Tyr Glu 
105 

Gly Ala His Gly Asp Asp 
120 

Lys Glu Gly Lys Tyr He 
135 

Asn Leu Thr Ala Gly Tyr 
150 155 
Trp Ala His Leu Arg Trp 



Asn Leu Lys Phe Val 
15 

Phe Leu Gly Ala Gly 
30 

Leu He Ala He Asn 
45 

Asn He Lys Glu Met 
60 

Thr Lys Arg Arg Val 
80 

Thr Trp Lys Ala Asn 

95 | 
Lys Ala Asn Val He 
110 

Pro Tyr Thr Leu Gin 
125 

His Phe Thr Pro Asn 
140 

Gly Ser Arg Gly Arg 
160 

Gly Val Phe Asp Glu 
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^5 170 175 

Tyr Asn Asn Asp Lys Pro Phe Tyr He Asn Gly Gin Asn Gin lie Lys 

180 135 190 

Val Thr Arg Cys Ser Ser Asp lie Thr Gly lie Phe Val Cys Glu Lys 

195 200 205 

Gly Pro Cys Pro Gin Glu Asn Cys lie He Ser Lys Leu Phe Lys Glu 

210 215 220 

Gly Cys Thr Phe lie Tyr Asn Ser Thr Gin Asn Ala Thr Ala Ser lie 
225 230 235 240 

Met Phe Met Gin Ser Leu Ser Ser Val Val Glu Phe Cys Asn Ala Ser • 

245 250 255 

Thr His Asn Gin Glu Ala Pro Asn Leu Gin Asn Gin Met Cys Ser Leu 

, 260 265 270 

Arg ber Ala Trp Asp Val lie Thr Asp Ser Ala Asp Phe His His Ser 

275 280 285 

Phe Pro Met Asn Gly Thr Glu Leu Pro Pro Pro Pro Thr Phe Ser Leu 

290 295 3 00 

Val Glu Ala Gly Asp Lys Val Val Cys Leu Val Leu Aso Val Ser Se- 
305 310 315 ' 320 

Lys Met Ala Glu Ala Asp Arg Leu Leu Gin Leu Gin Gin Ala Ala Glu 

325 330 335 

Phe Tyr Leu Met Gin lie Val Glu lie His Thr Phe Val Gly lie Ala 

340 345 350 

Ser Phe Asp Ser Lys Gly Glu lie Arg Ala Gin Leu His Gin He Asn 

355 260 3 6 5 

Ser Asn Asp Asp Arg Lys Leu Leu Val Ser Tyr Leu »ro T^r Thr Va" 

370 375 38 o " 

Ser Ala Lys Thr Asp lie Ser He Cys Ser Gly Leu Lys Lys Gly Phe 
395 39 0 395 400 

Glu Val Val Glu Lys Leu Asn Gly Lys Ala Tyr Gly Ser Val Met He 

405 410 415 

Leu Val Thr Ser Gly Asp Asp Lys Leu Leu Gly Asn Cys Leu Pro Thr 

420 425 430 

Val Leu Ser Ser Gly Ser Thr lie His Ser He Ala Leu Gly Ser Ser 

435 440 445 

Ala Ala Pro Asn Leu Glu Glu Leu Ser Arg Leu Thr Gly Gly Leu Lys 

450 455 460 

Phe Phe Val Pro Asp He Ser Asn Ser Asn Ser Met He Asp Ala Phe 
465 47 ° 475 480 

Ser Arg He Ser Ser Gly Thr Gly Asp He Phe Gin Gin His He Gin 

4 85 490 495 

Leu Glu Ser Thr Gly Glu Asn Val Lys Pro His His Gin Leu Lys Asn 

500 505 510 

Thr Val Thr Val Asp Asn Thr Val Gly Asn Asp Thr Met Phe Leu Val 

515 520 525 

Thr Trp Gin Ala Ser Gly Pro Pro Glu He He Leu Phe Aso Pro Asn 

530 535 5 40 

Gly Arg Lys Tyr Tyr Thr Asn Asn Phe He Thr Asn Leu Thr Phe Arg 
545 550 555 560 

Thr Ala Ser Leu Trp He Pro Gly Thr Ala Lys Pro Gly His Trp Thr 

565 570 575 

Tyr Thr Leu Asn Asn Thr His His Ser Leu Gin Ala Leu Lys Val Thr 

580 535 59Q 

Val Thr Ser Arg Ala Ser Asn Ser Ala Val Pro Pro Ala Thr Val Glu 
595 600 605 
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b b U 
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t r_, T 
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Asn Asp Gly He 
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Ser 
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Ser 
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Ser Thr 


Pro Ala His Ser 


He 
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Arg Asn Glu Glu 


Glu 
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Gly 
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Ser 
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Ser 
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Gly Ser Phe Ser 


Val 
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Leu Gly 


Val 


Pro 


Ala 


Gly 


Pro 


His 


Pro 
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Phe Pro Pro Cys 
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He lie 
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Arg 
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<210> 171 

<211> 1491 

<212> DNA 

<213> Homo sapien 

<400> 171 

cctcccgcca gccaagtgaa gacatgctta cttccccttc accctccttc atgatgtggg 60 

aagagtgctg caacccagcc ctagccaacg ccgcatgaga gggagtgtgc cgagggctcc 120 

tgagaaggtt tctctcacat ccagaaagaa gcgcttaaga tgtggcagcc ccccttcttc 130 

aagtggctct tgtcctgttg ccctgggagt rctcaaattg ctgcagcagc ctccacccag 24 0 

cctgaggatg acaccaatac acagaggaag aagagtcagg aaaagatgag agaagttaca 300 

gactctcctg ggcgaccccg agagcttacc attcctcaga cttcttcaca tggtgctaac 360 

agatttgttc ctaaaagtaa agctctagag gccgtcaaat tggcaataga agccgggttc 420 

caccatattg attctgcaca tgtttacaat aatgaggagc aggttggact ggccatccga 480 

agcaagattg cagacggcag tgtgaagaga gaagacatat tctacacttc aaagctttgg 540 

agcaattccc atcgaccaga gttggtccga ccagccttgg aaaggtcact gaaaaatctt 600 

caattggact atgttgacct ctatcttatt cattttccag tgtctgtaaa gccaggtgag 660 

gaagtgatcc caaaagatga aaatggaaaa acactatttg acacagtgga tctctgtgcc 720 

acatgggagg ccatggagaa gtgtaaagat gcaggattgg ccaagtccat cggggtgtcc 780 

aacttcaacc acaggctgct ggagatgatc ctcaacaagc cagggctcaa gtacaagcct 840 

gtctgcaacc aggtggaatg tcatccttac ttcaaccaga gaaaactgct ggatttctgc 900 

aagtcaaaag acattgttct ggttgcctat agtgctctgg gatcccatcg agaagaacca 960 

tgggcggacc cgaactcccc ggtgCtcttg gaggacccag tcctttgtgc cttggcaaaa 1020 

aagcacaagc gaaccccagc cctgattgcc ctgcgctacc agctgcagcg tggggtcgtg 1C8C 

gtcctggcca agagccacaa tgagcagcgc atcagacaga acgtgcagcc gtttgaatcc 114 0 

cagttgactt cagaggagac gaaagccaca gatggcctaa acagaaatgt gcgatactcg 1200 

acccttgata tttctgctgg cccccctaat tatccatttt ctgatgaaca ttaacacgga 1260 

gggcattgca tgaggnctgc cagaaggccc rgcgcgtgga tggtgacaca gaggacggct 1320 

ctatgccggt gaccggacac atcgcccctg sttaaatctc tcctgcttgg cgacttcagt 138C 

aagccacagc taagcccatc ggccggaaaa gaaagacaat aatcttgctc ttcatctcga 1440 
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aaaaatcaaa tgctccctcc taaagatcct tcacctaaaa aaaaaaaaaa a 1491 

<210> 172 
<211> 364 
<212> PRT 
<213> Homo sapien 
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